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ADDENDUM 3

SITE-SPECIFIC FIELD-SAMPLING PLANS FOR THE 216-B-42 TRENCH, 216-
S-13 CRIB, 216-S-21 CRIB, 216-T-18 CRIB AND 216-T-19 CRIB AND TILE

- FIELD IN THE 200-TW-1/200-PW-5 OPERABLE UNITS
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METRIC CONVERSION CHART

Into Metric Units Out of Metric Units

If you know Multiply by To get Jfyou know Multiply by To get

Length Length

inches 25.4 millimeters millimeters 0.03 94 inches

inches 2.54 centimeters centimeters 0.394 inches

feet 0.305 meters meters 3.281 feet

yards 0.914 meters meters 1.094 yards

miles 1.609 kilometers kilometers 0.621 miles

Area Area

sq. inches 6.45 2 sq. centimeters sq. centimeters 0.155 sq. inches

sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet

sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards

sq. miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles

acres 0.405 hectares hectares 2.471 acres

Mass (weight) Mass (weight)

ounces 28.349 grams grams 0.0353 ounces

pounds 0.454 kilograms kilograms 2.205 pounds

ton 0.907 metric ton metric ton 1.102 tons

Volume Volume
teaspoons 5 milliliters milliliters 0.034 fluid ounces

tablespoons 15 milliliters liters 2.113 pints

fluid ounces 29.573 milliliters liters 1.057 quarts

cups 0.24 liters liters 0.264 gallons
pints 0.473 liters cubic meters 35.3 15 cubic feet
quarts 0.946 liters cubic meters 1.308 cubic yards
gallons 3.785 liters

cubic feet 0.0283 cubic meters

cubic yards 0.764 cubic meters

Temperature Temperature
Fahrenheit (oF-32)*5!9 Celsius Celsius (OC*9/5)+32 Fahrenheit

Radioactivity 37Radioactivity 0.2
picocuries millibecquerels millibecquerel 027picocuries
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TERMS

ALARA as low as reasonably achievable
bgs below ground surface
COPC contaminants of potential concern
cps counts per second
DOE U.S. Department of Energy
DG downhole geophysics

*DQO data quality objectives
EPA U.S. Environmental Protection Agency

-ERC electrical resistivity characterization
*GL geologic log

HRLS high resolution logging system
HRR high resolution resistivity
IPT integrated project team
KUT natural occurring potassium, uranium, and thorium. logs
MDL method detection limit
MESC/MNA/IC maintain existing soil cover, monitored natural attenuation,

institutional controls
N/A not applicable
OU operable unit
PH process history
PUREX plutonium-uranium extraction (plant or process)
QAPjP quality assurance project plan
QA/QC quality assurance/quality control
REDOX reduction-oxidation (plant or process)
RI/FS remedial investigation/feasibility study
RLS radionuclide logging system
SAP sampling and analysis plan
SGE surface geophysical exploration
SGLS spectral gamma logging system
Sim Soil Inventory Model, Rev.]I
SSSP site-specific field-sampling plan
TBD to be determined
TD total depth
Tri-Parties U.S. Department of Energy, U.S. Environmental Protection

Agency, and Washington State Department of Ecology
WIDS Waste Information Data System database

AD3-vii



DOE/RL-2007-02-VOL 11-ADD 3 REV 0

Activities associated with surface geophysical exploration (SGE) or high resolution
resistivity (HRR), now referred to as electrical resistivity characterization (ERC), as
identified in Volume 1, Appendix C has been (is currently) completed and will not be
discussed further in this SSSP. ERC results will be reported as follows: waste site in the
surrounding area of the B, BX, and BY Tank Farms are included in RPP-34690, provided
by CH2M Hill Hanford Group, Inc.; waste sites in the surrounding area of the TX and TY
Tank Farms are to be included in a report issued by CH12M Hill Hanford Group, Inc.,
expected October 2008; remaining waste sites are to be included in a report issued by
Pacific Northwest National Laboratory, expected March 2008. ERC areas are not
included in the figures of this SSSP, as they extend well beyond the waste site
boundaries, but can be accessed from their corresponding reports.

The conceptual contamination distribution model graphics in the conceptual model and
data summary figures were developed using historical data including, but not limited to:
geophysical logs of existing boreholes, waste discharge volume, waste contaminant
inventories and electrical resistivity characterization reports. These graphics may be
updated as additional information becomes available from planned characterization or
other support activities. The potential remedial alternatives section in the data needs
priority summary tables were derived from DOE/RL-2003-64 and are presented for
reference only; this is not the final regulator approved list of remedies.

AD3 1-2
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AD3-1.0 INTRODUCTION

Addendum 3 of Work Plan Volume 11 contains the site-specific field-sampling plans
(SSSP) for the 216-B-42 Trench, 216-S- 13 Crib, 216-S-21 Crib, 216-T- 18 Crib and 216-
T-19 Crib and Tile Field in the 200-PW-5/200-TW-1 Operable Units. The SSSPs in this
addendum provide site-specific information regarding the waste sites including detailed
sampling location maps, conceptual models, and the detailed sampling strategy for each
site (i.e., number and location of samples, analytes, and sampling and analytical
methods). These requirements have been determined by the Tri-Parties (U.S. Department
of Energy, U.S. Environmental Protection Agency, and Washington State Department of
Ecology) and documented via the data quality objectives (DQO) process in the data-
needs priority summary tables (Volume 1, Appendix C).

Volume 1 of the supplemental work plan also includes the Overarching Supplemental
Sampling and Analysis Plan (SAP) which supports the RIIFS process for all of the
supplemental waste sites (DOE/RL-2007-02 Rev. 0, Vol. 1, Appendix A). Data collected
under the overarching SAP will be used to support completion of the remedial
investigation/feasibility study (RI/FS) process for the 21 6-B-42 Trench, 216-S-13 Crib,
216-S-21 Crib, 216-T- 18 Crib and 216-T- 19 Crib and Tile Field in the 200-PW-5/200-
TW-l Operable Units. The overarching SAP includes the field-sampling plan which
includes investigative strategies for a range of sampling techniques, the health and safety
plan, and the quality assurance project plan (QAPjP) which establishes quality
requirements for the supplemental investigation activities. For radioactive samples, as
low as reasonably achievable (ALARA) principles may limit the amount of sample the
laboratory can process for analysis. This may result in elevated levels of detection
(greater than the required detection limits listed in Tables A2-1 and A2-2 of DOE/RL-
2007-02, Vol. 1) and provide limitations on the analytical batch quality control analyses
that can be completed. Additionally, operational constraints and detection limits may
reduce the number of contaminants of potential concern (COPC) that can be analyzed.

The overarching SAP also includes the list of COPC identified for each of the
supplemental waste sites (Vol. 1, Appendix A, Table A2-3). Cyanide will be added to the
list of COPC, as it was used extensively in the scavenging and recovery processes. The
analysis for total uranium will be calculated by the laboratory using isotropic uranium
values. The overarching SAP was approved by the Tri-Parties to support all
supplemental waste site sampling activities.

Together with the elements of the overarching sampling and analysis plan (Volume 1,
Appendix A), the SSSPs presented in Chapters 2.0 through 6.0 of this addendum
complete the sampling and analysis plan for these waste sites. This addendum is part of
the supplemental work plan and is considered a component of that primary document
under the Hanford Federal Facility Agreement and Consent Order.I

' Ecology, EPA, and DOE, 1989, Hanford Federal Facility Agreement and Consent Order, 2 vols.,
Washington State Department of Ecology, U.S. Environmental Protection Agency, and U.S. Department of
Energy, Olympia, Washington, as amended.
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The following figures and tables provide the site-specific field-sampling plan for the
216-13-42 Trench.

Figure AD3 2-1. 21 6-B-42 Trench Data-Collection Locations

21 6-B-42

+299-E33-1 0

LEGEND
+~ Planned Borehole

o1 i----- 20 m + Existing Borehole

AD3 2-2
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AD3-2.O 216-B-42 TRENCH SITE-SPECIFIC FIELD-SAMPLING PLAN

The characterization planned for the 21 6-B-42 Trench includes drilling a deep borehole
to groundwater, approximately 276 ft, and geophysical logging of this same borehole.
The drilling and logging efforts are planned to reduce the uncertainty associated with the
differences in waste streams between the 21 6-B-42 Trench and the other trenches located
within close geographical proximity, especially the 216-B-38 Trench. The 216-B-42
Trench received scavenged waste from the Uranium Recovery Process (tributyl
phosphate solvent extraction) in the 221-U Canyon Facility, whereas the 216-B-35
through 216-B-41 Trenches received dissolved cladding and Ist cycle wastes from the
22 1-B Plant Canyon Building. The planned characterization would provide information
to accurately assign the 21 6-B-42 Trench to the appropriate representative site; the 216-
B-46 Crib received a similar waste stream, while its current representative site, 21 6-B-38
Trench, is geographically similar.

Split-spoon samples will be collected at the bottom of the trench and at changes in
lithology as indicated in Figure AD3 2-2; the samples will be analyzed for analytes
presented in Volume 1, Table A2-3, the 200-TW-lI column. Documentation for
groundwater samples, if requested by an operable unit manager, will be provided by the
requesting party. The sample analysis will provide information for decision-making on
assignment of a representative site. The grab samples to be analyzed will be determined
by the field geologist and technical lead, utilizing characterization data; such as
geophysical logs, lithology (driller's logs), and split-spoon sample analyses.

The 299-E33-l10 well, which monitors this waste site, is too far removed from the
contaminant source to accurately describe the contamination distribution below the
trench. The location of the planned deep borehole, at the eastern end of the trench, was
determined by evaluation of current geophysical logs and surface geophysical exploration
conducted by CH2M Hill Hanford Group, Inc. utilizing their quality assurance/quality
control (QAIQC) procedures (RPP-3 4690). The location was chosen to address the zone
of highest contamination; it is believed that the inlet to the trench was also located at this
end. Analysis of the characterization could serve to verify the surface geophysical
exploration.

AD3 2-1
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Table AD3 2-1. 21 6-B3-42 Trench Sampling Plan.

SapeSample Maximum SmlInevlitb Physical Properties
Colcin Location IDethgato Depth (ft bgs) a Analyte Lis Sample PrmtrMethodology IvsiaonInterval Prmtr

Deep One deep To groundwater Split-spoon Analytes are One sample pH,
borehole with borehole (approximately sample at depths: presented in at each specific
split spoon near head 276 ft bgs) Volume 1, Table change in conductance,
and grab end of 10 - 12 ft bgs A2-3, the 200- lithology or bulk density,
samples trench 18 - 20 ft bgs TW-1 column fine-grained moisture,

(eastern 24 - 26 ft bgs (to include intervals particle size
end) 55 -57 ft bgs cyanide and (same as distribution

67 -69 ft bgs total uranium). split-spoon
98 - 100 ft bgs sample
168 - 170 ft bgs intervals,
193 - 195 ft bgs; between 15-
272 - 274 ft bgs 200 ft bgs).

As indicated

Also, grab Grab samples in Figure
samples at 2.5 ft will be analyzed AD3 2-2.
intervals for

throuhout contaminants
throuhout within the pore

boreholevolume.

Number of split-spoon 9
samples

Approximate number of
field quality-control 3
samples'

Approximate number of7
physical-property samples

Approximate number of 110
grab samples

Approximate total number 129
of soil samples collected

Approximate total number 7
of soil samples analyzed d 7

Non-Sample Data Collection Maximum Depth of Investigation

Downhole ganina-spectroscopy log, neutron Surface to TD in new borehole
moisture, and passive neutron logs --276 ft bgs

'Actual sampling depths may vary depending on the amount of backfill/overburden used in interim-stabilization activities at the
waste site, field screening results, and varying subsurface conditions.

b See Volume 1, Appendix A, Tables A2-1, A2-2, A2-4, A2-5, and A3-2 for detection limits and other analytical parameters.
'One duplicate, one split*, and one equipment blank.

d Number of samples analyzed includes nine split-spoon samples, three field quality-control samples, seven physical-property

samples and 53 grab samples.

*Optional (Volume 1, p. A2-17)

AD3 2-4
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Figure AD3 2-2. 21 6-B-42 Trench Stratigraphy and Sample-Collection Intervals

Depth Soil Sample
Intervals Lithology 21 6-13-42

Om Oft u
10.2' Silt Sand, & Gravel Gf
18f 2-26'pY

25ff ~ Sand & Gravel11

55-57,
6769' an

... L '-. Hanford
- . formation

30 1001t 98-100'

Silt & Sand

12Sft

45 liont

16 18470'
Sandf Borehole Legend

60 200ff 193-196' SilI&Ian Sand

226ft Silt, Sand, & Gravel Sad&Gae

RingoldSandl & Gravel
75 26f Formation

Sand &Gravel & an

25f 272-274' - 279ft (2 2) V rouda

TO 280 ftTD - Total Osbth

300ff - spi 299-E3310 apoximauthe

*SplWel and are forIllustration

35 Also, grab samples F~4

325ffat 2.' intervals
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Figure AD3 2-3. 2 -- 2Tec
Conceptual Model anz aa u mr

200-TW-1 Operable Unit21 B-2Te cBFaWaste Type: Process Effluent

History Basis of Knowledge (Data Types) Characterization Summary Conceptual Contaminant DistributioMdeo Process History (PH)21B-2wsivsiaeune 
O/L0038Th216-B-42 Trench is a subsurface liquid waste disposal * Downhole Geophysics - Spectral (DG-S) 21I-2wsivsiae ne OIL20-8 hsite that operated during 1955 receiving Uranium e Geologic Logs (GL) maxsu 

westm13 toece east.9-E31 a 09-ssfet24342TecRecovery Process and tributyl phosphate solvent pc/et4f g.Thssalaon f eim"7iexratonprcsswat fomte 21Ubuldn vainsufficient to explain the increase in total gamma in this well -- Leg....--------241-BYctnk arm.es Iate iso mare and posteidin with using spectral gamma logging, which suggests a remote241-Y Tnk arm.It s mrke andposed ithgamma source or a strong beta emitter may be present inUnderground Radioactive Material signs. (WIDS) 
the trnh

Site Plan Viewthtnh.., 
iRngdCONSTRUCTION: (not to scale) 

IW530 02

30-1100The trench is a rectangular excavation that was 252 ft 
4otmntolong by l0ft wide by l0ft deep. (WIDS) 
1 

~(7 ~Smalo elIfomto 
td001.~33

I Maximum cs-I 37 Depth 10p-g_____________________ Well ID (PClg) (ft bgs) Date C/
299-E33-10 0.9 4 2/25/2002SI299-E33-286 

50,000 38 2/20/2002 5

........ ... f 3Site Section View -29000
14 3 1 21* M (not to scale) 75-25

WASTE VOLUME: 1,500,000 L (400,000 gal) 
30(AllDS) 

100 3A As'o 1DUATON Jnury195 o ebuay 95 (ID) . High salt, neutral/basic, radioactive scavenged waste contaiigcsim17DURATIO : Januay 1955 o Februry 1955(WIDS)plutonium, uranium, stro tium-90 and cobalt-60 from the Uai m R cvrESTIMATED DISCHARGED INVENTORY (DOEIRL- 
Process and tributyl phosphate solvent extraction process at21Uwsrlae203-4,RO-D-73 PP2644:to 

this trench. The trench received a total volume of 1,500,0C 4000gl2003-64,a R H O-C ica 20083 RimPP-26744o n en ra io)5 of w astew ater betw een January and February 1955.
Plutonium log --- 

2. The wetting front and contaminants move vertically beneatthtrn.LaelNitrate 210,000 kg --. 297,921 kg PcV pedngo iud is associated mainly wt h afr
contact and at intersections with other finely grained lensesAsteflunSr-90 1100 ci 306 ci 200.9 ci 2.1,000,000 traveled down~ward after discharge, contaminants may have endeoieTC-99 7.3 ci 7.3 ci 5.70 ci Legend 
along the upper contact of these zones.

Cs-137 96 ci 28.3 ci 52.66 Ci (D = Existing Borehole (data type) >100,000 3. Constituents with large distribution coefficients (e.g., cesium17 trnim9Uranium 680 kg -- 46.52 kg 'W = Groundwater Surface >1.0 and plutonium) sorb to soils resulting in higher concentration ertebtoTotal beta 5a00 ci - - 0 = Planned Deiep Borehole 2.10 lorTable 275.6 ft boo (290-W33-'10. 02/14/02) fhtrn.Coctainsgealydraewthep

Co-0 0 i .09 0.8 i gs= elw Goud urac V4. Electronic resistivity characterization conducted in 2007 (1P-49) hwFerrocyanide 0.8 kg -- 0 kg WIDS = Waste Information Date System database >100 2"0h0aoiyo h cnaiaini socae ihteil'AValues decayed from RHO-CD-673 to 6/3012008 SIM = Soil Inventory Model, Rev. 1 "10(esrnid)

REFERENCES: 5. The effluent volume discharged to the trench suggests thatgoudaemynt" ID enrl umay eorshave been directly impacted by the wetting front unless a preeeta aha" RPP-26744ispent
" RHO-CD-673
" DOE/RL-2000-38
" DOE/RL-2003-64
" RPP-34690
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Table AD3 2-2. DaaNesPirt
Summary - Model Group 6 -21-42Tec

(200-TW- 1)(RL/FH)(CPP)(EA.(3Pgs

Background

Site Identification 216-B-35, 216-B-36, 216-B-37, 216-B-38, 216-B-39, 216-B-40, 216-B-41 and 216-B-42

Site Location B Farm Zone

Type of Site Trenches

Operating Hstory The 216-B-35 through 216-B-42 trenches were surface stabilized, as a unit, with 2 ft. of top soil in October 1982. The area is marked with concrete AC-540 posts and Underground aiatv
Material signs. The surface has been planted with wheat grass. In order to provide the tank space needed to support the fuel separations operations in 200 East and West Areas, is yl
supemate stored in the single shell tanks was intentionally discharged to specific retention trenches during 1953 and 1955. Specific retention disposal utilized the moisture retento aaiyo
the relatively dry soils above the regional ground water table. The volume of liquid disposed to each trench was limited to ten percent of the soil volume between the bottom of tetec n
the groundwater table.
B Plant and T Plant used the bismuth phosphate process to separate plutonium from irradiated fuel from 1944 through 1956. The first step in the process was to dissolve the metlcaigfo
the fuel rods. The next step dissolved the uranium and extracted the plutonium. The uranium waste was known as the metal waste stream. It contained the bulk of the uranium n 7. n
93.6 % of the cesium-137 and strontium-90, respectively (PNNL-14120). The plutonium stream went through two additional decontamination cycles to purify it, producing the firtadscn
cycle waste streams. The first cycle waste stream contained approximately 2 % of the long lived fission products and <1 % of the plutonium (PNNL-14120) . The coating waste wascmindwt
the first cycle waste. The liquid waste from these processes was initially stored in the single shell tanks in tank farms. By 1948, limited space in the tank farms resulted in the deciint
discharge the second cycle waste to cribs. In 1951, the 242-B and 242-T Evaporators began to concentrate the first cycle waste to reduce the volume of waste stored in the tank farm.B 93
the need for tank space resulted in the first cycle waste that was being stored in the single shell tanks, to be discharged via overground pipelines to specific retention trenches. Soescic
retention trenches received the waste from the bottoms of the 242-B and 242-T Evaporator tank or tributyl phosphate waste from the Uranium Recovery Process. The trenches are soitdwt
the 221-B facility and 241-BX Tank Farm and are confined within a 2 hectare area.

The 216-B-38 trench is 10 ft deep by 10 ft wide and 252 ft long and received a known discharge quantity of 1,430,000 L first cycle supernatant waste from 221-B. The waste was hig-at
neutral/basic and had the following radionuclide content: 1.2 g total plutonium, 5800 Ci total beta, 1900 Ci strontium-90, 560 Ci ruthenium-106, 510 Ci cesium-137, < 0.06 Ci coba-,an42k
uranium. The trench was active in July & August 1954. The overground pipeline to the unit was removed and the site was backfilled when the specific retention capacity was reaced

The 216-B-36 trench is 10 ft deep by 10 ft wide and 252 ft long and received a known discharge quantity of 1,940,000 L first cycle supernatant waste from 221-B. The waste was hig-at
neutral/ basic and had the following radionuclide content: 0.8 g total plutonium, 3500 Ci total beta, 490 Ci strontium-90, 470 Ci ruthenium-106, 770 Ci cesium-137, <0.07 Ci cobalt-0an16k
uranium. Chemical constituent inventory: nitrates 160 kg, phosphates 40 kg, sulfates 8 kg, sodium (ion) 120 kg, nitrites 18 kg, fluorides 5 kg, sodium hydroxide 3.8 kg, sodium meaiiat 0k
and sodium meta aluminate 24 kg. The trench was active in March & April 1954.

The 216-B-42 trench is 10 ft deep by 10 ft wide and 252 ft long and received a known discharge quantity of 1,500,000 L of scavenged waste from uranium recovery (tributyl phosphtF ovn
extraction) process in 221-U. The waste was high-salt, neutral/basic and had the following radionuclide content: 10 g total plutonium, 5800 Ci total beta, 1100 Ci strontium-90, 1500C
ruthenium-106, 96 Ci cesium-137, 10 Ci cobalt-60, and 680 kg uranium. Chemical constituent inventory: nitrates 210 kg, phosphates 11 kg, sulfates 15 kg, sodium (ion) 90 kg & ferrcaid .
kg. The trench was active in January & February 1955.

The 216-B-40 trench is 10 ft deep by 10 ft wide and 252 ft long and received a known discharge quantity of 1,640,000 L of first cycle supernatant waste from 221-B. The waste was hg-at
neutral/ basic and had the following radionuclide content: 1 g total plutonium, 1800 Ci total beta, 280 Ci strontium-90, 240 Ci ruthenium-106, 350 Ci cesium-137, <0.020 Ci cobalt-60 n 5k
uranium. The trench was active between April & July 1954.
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Table AD3 2-2. Dat EesPirt
Summary - Model Group 6- -B-2Tec

(200-TW- 1)(RL/FH)(CPP)(EP) 13Pgs

The 216-B-41 trench is 10 ft deep by 10 ft wide and 252 ft long and received a known discharge quantity of 1,440,000 L of first cycle supernatant waste from 221-B. The waste wasrih-at
neutral/ basic and had the following radionuclide content: 0.3 g total plutonium, 2100 Ci total beta, 47 Ci strontium-90, 130 Ci ruthenium-106, 890 Ci cesium-137, <0.10 Ci cobalt-6,.5k
uranium, and 0.00462 Ci plutonium-240. Chemical constituent inventory: nitrates 120 kg, phosphates 27 kg, sulfates 6 kg, sodium (ion) 90 kg, nitrites 13 kg, fluorides 4 kg, sodium yrxie2
kg, sodium metasilicate 8 kg & sodium meta alumidnate 18 kg. The trench was active in November 1954.

The 216-B-39 trench is 10 ft deep by 10 ft wide and 252 ft long and received a known discharge quantity of 1,470,000 L of first cycle supernatant waste from 221-B. The waste was hg-at
neutral/ basic and had the following calculated radionuclide contents: 1.5 g total plutonium, 110 Ci total beta, 23 Ci strontium-90, 65 Ci ruthenium-106, 450 Ci cesium-137, <0.1 0Cicbt-05.
kg uranium, and 0.00462 Ci plutonium-240. Chemical constituent inventory: nitrates 120 kg, phosphates 29 kg, sulfates 6 kg, sodium (ion) 90 kg, nitrites 14 kg, fluorides 4 kg, sodimhdrxd
2.8 kg, sodium metasilicate 8 kg & sodium meta aluminate 18 kg. The trench was active in December 1953 and January 1954.

The 216-B-37 trench is 10 ft deep by 10 ft wide and 252 ft long and received a known discharge quantity of 4,320,000 L of first cycle bottoms waste from the waste evaporator in 242B h at
was high-salt, neutral/ basic and had the following radionuclide content: 2 g total plutonium, 7000 Ci total beta, 16 Ci strontium-90, 500 Ci ruthenim-240, 3100 Ci cesium-137, 1Cicbt-0an
3.6 kg uranium. Chemical constituent inventory: nitrates 1700 kg, phosphates 400 kg, sulfates 90 kg, sodium (ion) 1300 kg, nitrites 200 kg, fluorides 4 kg, sodium hydroxide 50 kgsdu
metasilicate 100 kg & sodium meta aluminate 250 kg. The trench was active in August 1954.

The 216-B-35 trench is 10 ft deep by 10 ft wide and 252 ft long and received a known discharge quantity of 1,060,000 L of first cycle supernatant waste from 221-B. The waste was hg-at
neutral/basic and had the following radionuclide contents: 1.2 g total plutonium, 1800 Ci total beta, 240 Ci strontium-90, 230 Ci ruthenium-106, 430 Ci cesium-137, <0.30 Ci cobalt6,an 7k
uranium. Chemical constituent inventory: nitrates 90 kg, phosphates 20 kg, sulfates 4 kg, sodium (ion) 600 kg, nitrites 10 kg, fluorides 2.6 kg, sodium hydroxide 20 kg, sodium meaicte55k
& sodium meta aluminate 10 kg. The trench was active in February and March 1954.

Some of the historical contaminant values presented above do not fall within the uncertainty ranges of the SlI model results (presented in the tables below). The model may needsm rfnn
to more accurately reflect the historical data. The following tables represent the mean values, for each site, as determined by the SIM model.

Soil Inventory Model - 216-B-35 Trench (RPP-26744)

Na (kg) Al (kg) Fe (kg) Cr (kg) Bi (kg) La (kg) Hg (kg) Zr (kg)Pb(g
5.996E+04 2.903E+01 1 .575E+-02 3.798E+02 1 .427E+02 0.OOOE+00 3.788E-01 2.852E+010.OE0

Ni (kg) Ag (kg) Mn (kg) Ca (kg) K (kg) N03 (kg) N02 (kg) C03 (kg) P4(g
1.055E+02 2.896E-01 0.OOOE+00 1.695E+02 4.172E+02 1.136E+05 2.456E+03 2.537E+027.6E0
S04 (kg) Si (kg) F (kg) C1 (kg) CC14 (kg) Butanol (kg) TBP (kg) NPH (kg) N3(g

7.511 E+03 3.344E+02 3.970E+03 1.739E+03 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 52E0
Fe(CN)6 (kg) H-3 (Ci) C-14 (Ci) Ni-59 (Ci) Ni-63 (Ci) Co-60 (Ci) Se-79 (Ci) Sr-90 (Ci)Y-0()

0.OOOE+00 6.462E+00 8.569E-02 2.818E-02 3.900E+00 3.366E-01 2.818E-03 7.623E+01 62E0
Zr-93 (Ci) Nb-93m (Ci) Tc-99 (Ci) Ru-I 06 (Ci) Cd-1 13m (Ci) Sb-125 (Ci) Sn-126 (Ci) 1-129 (Ci)Cs14(i
1.310E+00 1. 153E+00 2.143E-01 1.397E-09 1.709E-01 4.916E-03 1.098E-02 1.870E-03573E0
Cs-1 37 (Ci) Ba-137m (Ci) Sm-151 (Ci) Eu-152 (Ci) Eu-1 54 (Ci) Eu-155 (Ci) Ra-226 (Ci) Ra-228 (Ci)Ac27(i
4.849E+02 4.578E+02 2.245E+02 1.231 E-02 8.604E-01 3.908E-01 9.280E-06 6.026E-1 1 281E0
Pa-231 (Ci) Th-229 (Ci) Th-232 (Ci) U-232 (Ci) U-233 (Ci) U-234 (Ci) U-235 (Ci) U-236 (Ci) U28(i
6.141 E-04 4.175E-08 3.522E-10 2.148E-07 1.623E-08 1. 185E-02 5.222E-04 1.757E-04121-0

U-Total (kg) Np-237 (Ci) Pu-238 (Ci) Pu-239 (Ci) Pu-240 (Ci) Pu-241 (Ci) Pu-242 (Ci) Am-241 (Ci)Am23C)
3.628E+01 4.928E-03 4.368E-03 4.277E-01 6.103E-02 1.403E-01 1.065E-06 5.509E-01635E0
Cm-242 (Ci) Cm-243 (Ci) Cm-244 (Ci)

_______________ 1.091 E-04 1.326E-06 3.112E-05
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Table AD3 2-2. Dat; ed Pirt
Summary - Model Group 6-2 -B-2Tec

(200-TW- 1)(RL/FH)(CPP)(E.- (3Pgs

216-B-36 Trench (RPP-26744)

Na (kg) Al (kg) Fe (kg) Cr (kg) Bi (kg) La (kg) Hg (kg) Zr (kg)Pb(g*1.097E+05 5.300E+01 2.884E+02 6.950E+02 2.611 E+02 0.000E+00 6.934E-01 5.219E+010OOE0
Ni (kg) Ag (kg) Mn (kg) Ca (kg) K (kg) N03 (kg) N02 (kg) C03 (kg) P4(g

1.931 E+02 5.300E-01 0.OOOE+00 3.102E+02 7.637E+02 2.078E+05 4.496E+03 4.643E+02 .6E4
S04 (kg) Si (kg) F (kg) Cl (kg) CC14 (kg) Butanol (kg) TBP (kg) NPH (kg) N3(g

1.375E+04 6.119E+02 7.266E+03 3.183E+03 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+002.9E3
Fe(CN)6 (kg) H-3 (Ci) C-14 (Ci) Ni-59 (Ci) Ni-63 (Ci) Co-60 (Ci) Se-79 (Ci) Sr-90 (Ci)Y-0(i
0.OOOE+00 1.183E+01 1.568E-01 5.157E-02 7.139E+00 6.158E-01 5.159E-03 1.396E+02139E0
Zr-93 (Ci) Nb-93m (Ci) Tc-99 (Ci) Ru-I 06 (Ci) Cd-1 13m (Ci) Sb-125 (Ci) Sn-126 (CI) 1-129 (Ci)Cs14(i

2.398E+00 2.109E+00 3.923E-01 2.558E-09 3.127E-01 9.002E-03 2.01IOE-02 3.424E-031.5E0
Cs-1 37 (Ci) Ba-137m (Ci) Sm-1 51 (Ci) Eu-1 52 (Ci) Eu-154 (Ci) Eu-155 (Ci) Ra-226 (CI) Ra-228 (Ci)Ac27(i
8.873E+02 8.381 E+02 4.11 OE+02 2.251 E-02 I1.575E+00 7.1 52E-01 I1.699E-05 1.1 03E-1 0 514E
Pa-231 (Ci) Th-229 (Ci) Th-232 (Ci) U-232 (Ci) U-233 (Ci) U-234 (Ci) U-235 (Ci) U-236 (Ci) U28(i1.124E-03 7.642E-08 6.445E-10 3.930E-07 2.968E-08 2.170E-02 9.555E-04 3.216E-042.1E0
U-Total (kg) Np-237 (Ci) Pu-238 (Ci) Pu-239 (Ci) Pu-240 (Ci) Pu-241 (Ci) Pu-242 (Ci) Am-241 (Ci)Am23()
6.637E+01 9.021 E-03 7.995E-03 7.853E-01 1.1 13E-01 2.562E-01 L 1.932E-O6 1.008E+001.5E4

Cm-242 (Ci) Cm-243 (Ci) Cm-244 (Ci)
1 .996E-04 2.426E-06 5.698E-05

216-B-37 Trench (RPP-26744)

Na (kg) Al (kg) Fe (kg) Cr (kg) Bi (kg) La (kg) Hg (kg) Zr (kg)Pb(g
2.444E+05 1.180E+02 6.416E+02 1.547E+03 5.816E+02 0.OOOE+00 1.544E+00 1. 162E+020.OE0

Ni (kg) Ag (kg) Mn (kg) Ca (kg) K (kg) N03 (kg) N02 (kg) C03 (kg) P4(g
4.301 E+02 1. 180E+00 0.OOOE+00 6.906E+02 1.701 E+03 4.628E+05 1.001 E+04 1.034E+033.4E4
S04 (kg) Si (kg) F (kg) CI (kg) CC14 (kg) Butanol (kg) TBP (kg) NPH (kg) N3(g

3.061 E+04 1.362E+03 1.618E+04 7.088E+03 0.OOOE+00 0.OOOE+00 Q.OOOE+00 0.000E+00625E 3
ItFe(CN)6 (kg) H-3 (Ci) C-14 (Ci) Ni-59 (Ci) Ni-63 (Ci) Co-60 (Ci) Se-79 (Ci) Sr-90 (Ci)Y-0(i

0.000E+00 2.634E+01 3.492E-01 1.149E-01 1.589E+01 1.371 E+00 1.149E-02 3.107E+023.0E2
Zr-93 (Ci) Nb-93m (Ci) Tc-99 (Ci) Ru-I 06 (Ci) Cd-1 13m (Ci) Sb-125 (Ci) Sn-126 (Ci) 1-129 (Ci)Cs14(i
5.339E+00 4.695E+00 8,734E-01 5.693E-09 6.965E-01 2.004E-02 4.476E-02 7.622E-032.3E0
Cs-1 37 (Ci) Ba-137m (Ci) Sm-1 51 (Ci) Eu-152 (Ci) Eu-154 (Ci) Eu-1 55 (Ci) Ra-226 (Ci) Ra-228 (Ci)Ac27(i1.976E+03 1.865E+03 9.152E+02 5.016E-02 3.507E+00 1.593E+00 3.781 E-05 2.456E-10I14E0
Pa-231 (Ci) Th-229 (Ci) Th-232 (Ci) U-232 (Ci) U-233 (Ci) U-234 (Ci) U-235 (Ci) U-236 (Ci) U28(i2.502E-03 1.702E-07 1.435E-09 8.751 E-07 6.609E-08 4.826E-02 2.129E-03 7.161 E-04493E0
U-Total (kg) Np-237 (Ci) Pu-238 (Ci) Pu-239 (Ci) Pu-240 (Ci) Pu-241 (Ci) Pu-242 (Ci) Am-241 (Ci)Am43C)
1.478E+02 2.009E-02 1.782E-02 1.746E+00 2.474E-01 5.703E-01 4.317E-06 2.244E+002.2E4

Cm-242 (Ci) Cm-243 (Ci) Cm-244 (Ci)
__________________ 4.445E-04 5.400E-06 1 .269E-04
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Table AD3 2-2. Dat ed Pirt
Summary - Model Group 6-2 -B2Tec

(200-TW-1)(RL/FH)(CPP)(EP) 13Pgs

216-B-38 Trench (RPP-26744)

Na (kg) Al (kg) Fe (kg) Cr (kg) Bi (kg) La (kg) Hg (kg)- Zr (kg)Pb(g
8.090E+04 3.907E+01 2.126E+02 5.121 E+02 1.924E+02 0.000E+00 5.111E-01 3.847E+01 .OE0

Ni (kg) Ag (kg) Mn (kg) Ca (kg) K (kg) N03 (kg) N02 (kg) C03 (kg) P4(g
1.423E+02 3.907E-01 0.OOOE+00 2.286E+02 5.628E+02 1.532E+05 3.314E+03 3.423E+021.0E4
S04 (kg) Si (kg) F (kg) CI (kg) CC14 (kg) Butanol (kg) TBP (kg) NPH (kg) N3(g

1.013E+04 4.51 OE+02 5.355E+03 2.346E+03 0.OOOE+00 0.OOOE+OO 0.OOOE+00 0.OOOE+002.1E3
Fe(CN)6 (kg) H-3 (Ci) C-14 (Ci) Ni-59 (Ci) Ni-63 (Ci) Co-60 (Ci) Se-79 (Ci) Sr-90 (Ci)Y90()
0.OOOE+00 8.719E+00 1.156E-01 3.803E-02 5.260E+00 4.542E-01 3.802E-03 1.028E+021.2E2
Zr-93 (Ci) Nb-93m (Ci) Tc-99 (Ci) Ru-i 06 (Ci) Cd-1 13m (Ci) Sb-125 (Ci) Sn-126 (CI) 1-129 (Ci)Cs14()
1 .768E+00 1 .555E+00 2.891 E-01 1 .885E-09 2.305E-01 6.633E-03 1.482E-02 2.523E-037.8E6
Cs-1 37 (Ci) Ba-137m (Ci) Sm-1 51 (Ci) Eu-152 (Ci) Eu-154 (Ci) Eu-1 55 (Ci) Ra-226 (Ci) Ra-228 (Ci)Ac27()
6.541 E+02 6.178E+02 3.030E+02 1.660E-02 1.161E+00 5.273E-01 1.252E-05 8.132E-1 1379E5
Pa-231 (Ci) Th-229 (Ci) Th-232 (Ci) U-232 (Ci) U-233 (Ci) U-234 (Ci) U-235 (Ci) U-236 (Ci) U28(i
8.287E-04 5.634E-08 4.751E-10 2.898E-07 2.187E-08 1.599E-02 7.040E-04 2.370E-04 .3E0

U-Total (kg) Np-237 (Ci) Pu-238 (Ci) Pu-239 (Ci) Pu-240 (Ci) Pu-241 (Ci) Pu-242 (Ci) Am-241 (Ci)Am23(i
4.896E+01 6.650E-03 5.909E-03 5.789E-01 8.191 E-02 1.889E-01 1.435E-06 7.433E-01 .4E0

Cm-242 (Ci) Cm-243 (Ci) Cm-244 (Ci)
1.471 E-04 1 .788E-06 T 4.200E-05

216-B-39 Trench (RPP-26744)

Na (kg) Al (kg) Fe (kg) Cr (kg) Bi (kg) La (kg) Hg (kg) Zr (kg)Pb(g
8.712E+04 4.201 E+01 2.288E+02 5.516E+02 2.073E+02 0.OOOE+00 5.504E-01 4.143E+01O.OE0

Ni (kg) Ag (kg) Mn (kg) Ca (kg) K (kg) N03 (kg) N02 (kg) C03 (kg) P4(g
1.533E+02 4.207E-01 0.OOOE+00 2.462E+02 6.063E+02 1.650E+05 3.569E+03 3.686E+021.8E4
S04 (kg) Si (kg) F (kg) CI (kg) CC14 (kg) Butanol (kg) TBP (kg) NPH (kg) N3(g

1.091 E+04 4.858E+02 5.767E+03 2.527E+03 0.OOOE+00 0.OOOE+00 0.000E+00 0.OOOE+00222E0
Fe(CN)6 (kg) H-3 (Ci) C-14 (Ci) Ni-59 (Ci) Ni-63 (Ci) Co-60 (CI) Se-79 (Ci) Sr-90 (Ci)Y-0(i

0.OOOE+00 9.387E+00 1.245E-01 4.095E-02 5.665E+00 4.890E-01 4.095E-03 1. 108E+021.0E2
Zr-93 (Ci) Nb-93m (Ci) Tc-99 (Ci) Ru-106 (CI) Cd-1 13m (Ci) Sb-125 (Ci) Sn-126 (Ci) 1-129 (Ci)Cs14C)
1.903E+00 1.675E+00 3.114E-01 2.031 E-09 2.482E-01 7.145E-03 1.595E-02 2.717E-038.3E0
Cs-1 37 (Ci) Ba-137m (Ci) SM-151 (Ci) Eu-1 52 (Ci) Eu-154 (Ci) Eu-155 (Ci) Ra-226 (Ci) Ra-228 (Ci)Ac27(i
7.044E+02 6.652E+02 3.263E+02 1 .788E-02 1.250E+00 5.678E-01 1 .348E-05 8.755E-1 14.8E5
Pa-231 (Ci) Th-229 (Ci) Th-232 (Ci) U-232 (Ci) U-233 (Ci) U-234 (Ci) U-235 (Ci) U-236 (Ci) U28(i
8.921 E-04 6.067E-08 5.116E-1 0 3.120E-07 2.357E-08 1.722E-02 7.584E-04 2.552E-041.5E0
U-Total (kg) Np-237 (Ci) Pu-238 (Ci) Pu-239 (Ci) Pu-240 (Ci) Pu-241 (Ci) Pu-242 (Ci) Am-241 (Ci)Am23C)
5.271 E+01 7.160E-03 6.322E-03 6.224E-01 8.822E-02 2.04 E-01 1 .542E-06 8.003E-019.0E5
Cm-242 (Ci) Cm-243 (Ci) Cm-244 (Ci)

_________________ F 1 .584E-04 1 .926E-06 4.521 E-05
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Table AD3 2-2. DataNesPirt
Summary - Model Group 6 - 21--4 rec

(200-TW- 1)(RL/FH)(CPP)(EPA.(3Pgs

216-B-40 Trench (RPP-26744)

Na (kg) AlI(kg) Fe (kg) Cr (kg) Bi (kg) La (kg) Hg (kg) Zr (kg) P~g
9.277E+04 4.484E+01 2.438E+02 5.874E+02 2.208E+02 0.OOOE+00 5.859E-01 4.412E+01 .OE0

Ni (kg) Ag (kg) Mn (kg) Ca (kg) K (kg) N03 (kg) N02 (kg) C03 (kg) P4(g
1.633E+02 4.480E-01 0.OOOE+00 2.621 E+02 6.454E+02 1.757E+05 3.800E+03 3.926E+02115E4
S04 (kg) Si (kg) F (kg) CI (kg) CC14 (kg) Butanol (kg) TBP (kg) NPH (kg) N3(g

1.162E+04 5.173E+02 6.142E+03 2.691 E+03 0.OOOE+OO 0.000E+00 0.OOOE+00 0.OOOE+002.4E0
Fe(CN)6 (kg) H-3 (Ci) 0-14 (Ci) Ni-59 (Ci) Ni-63 (Ci) Co-60 (Ci) Se-79 (Ci) Sr-90 (Ci)Y-0(i

0.OOOE+00 9.996E+00 1.326E-01 4.360E-02 6.033E+00 5.206E-01 4.362E-03 1. 180E+02119E0
Zr-93 (Ci) Nb-93m (Ci) Tc-99 (Ci) Ru-I 06 (Ci) Cd-113m (Ci) Sb-125 (Ci) Sn-126 (Ci) 1-129 (Ci)Cs14()

2.027E+00 1.783E+00 3.316E-01 2.164E-09 2.644E-01 7.603E-03 1.699E-02 2.894E-03887E6
Cs-1 37 (Ci) Ba-137m (Ci) Sm-1 51 (Ci) Eu-152 (Ci) Eu-154 (Ci) Eu-155 (Ci) Ra-226 (Ci) Ra-228 (Ci)Ac27(i
7.501 E+02 7.084E+02 3.474E+02 1.905E-02 1.331 E+00 6.047E-01 1.436E-05 9.322E-I1 .4E0
Pa-231 (Ci) Th-229 (Ci) Th-232 (Ci) U-232 (Ci) U-233 (Ci) U-234 (Ci) U-235 (Ci) U-236 (Ci) U28(i
9.501 E-04 6.461 E-08 5.449E-10 3.322E-07 2.510OE-08 1.833E-02 8.081 E-04 2.718E-041.7E0

U-Total (kg) Np-237 (Ci) Pu-238 (Ci) Pu-239 (Ci) Pu-240 (Ci) Pu-241 (Ci) Pu-242 (Ci) Am-241 (Ci)Am43(i
5.615E+01 7.625E-03 6.762E-03 6.632E-01 9.372E-02 2.178E-01 1.636E-06 8.520E-019.0E5
Cm-242 (Ci) Cm-243 (Ci) Cm-244 (Ci)
1 .688E-04 2.050E-06 4.811 E-05

216-B-41 Trench (RPP-26744)

Na (kg) Al (kg) Fe (kg) Cr (kg) Bi (kg) La (kg) Hg (kg) Zr (kg)Pb(g
8.1 46E+04 3.91 9E+01 2.1 39E+02 5.1 57E+02 1 .940E+02 0.OQOE+00 5. 147E-01 3.874E+01 .OE0

Ni (kg) Ag (kg) Mn (kg) Ca (kg) K (kg) N03 (kg) N02 (kg) 003 (kg) P4(g
1.434E+02 3.934E-01 0.OOOE+00 2.302E+02 5.668E+02 1.543E+05 3.337E+03 3.447E+021.5E4
S04 (kg) Si (kg) F (kg) CI (kg) CC14 (kg) Butanol (kg) TBP (kg) NPH (kg) N3(g
1 .020E+04 4.542E+02 5.393E+03 2.362E+03 0.OOOE+00 0.OOOE+0O 0.OOOE+00 0.OOOE+002.7E3

Fe(CN)6 (kg) H-3 (Ci) C-14 (Ci) Ni-59 (Ci) Ni-63 (Ci) Co-60 (Ci) Se-79 (Ci) Sr-90 (Ci)Y-0(i
0.OOOE+00 8.781 E+00 1.164E-01 3.829E-02 5.299E+00 4.571 E-0 1 3.828E-03 1.036E+021.3E2
Zr-93 (Ci) Nb-93m (Ci) Tc-99 (Ci) Ru-106 (Ci) Cd-1 13m (Ci) Sb-125 (Ci) Sn-126 (Ci) 1-129 (Ci)Cs14(i
1.780E+00 1.566E+00 2.912E-01 1.897E-09 2.321 E-01I 6.682E-03 1.492E-02 2.541 E-03779E0
Cs- 137 (Ci) Ba-137m (Ci) Sm-1 51 (Ci) Eu-1 52 (Ci) Eu-154 (Ci) Eu-155 (Ci) Ra-226 (Ci) Ra-228 (Ci)Ac27(i
6.586E+02 6.220E+02 3.051 E+02 1.672E-02 1. 169E+00 5.308E-01 1.261 E-05 8.187E-1 13.2E0
Pa-231 (Ci) Th-229 (Ci) Th-232 (Ci) U-232 (Ci) U-233 (Ci) U-234 (Ci) U-235 (Ci) U-236 (Ci) U28(i
8.341 E-04 5.672E-08 4.784E-10 2.918E-07 2.204E-08 1.609E-02 7.095E-04 2.386E-04164E0

U-Total (kg) Np-237 (Ci) Pu-238 (Ci) Pu-239 (Ci) Pu-240 (Ci) Pu-241 (Ci) Pu-242 (Ci) Am-241 (Ci)Am23(i
4.928E+01 6.697E-03 5.908E-03 5.818E-01 8.230E-02 1.905E-01 1.453E-06 7.483E-018.9E0
Cm-242 (Ci) Cm-243 (Ci) Cm-244 (Ci)

__________________ 1 .482E-04 1 .802E-06 4.229E-05
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Table AD3 2-2. DataNesPirt
Summary - Model Group 6 - 26B42Tec

(200-TW-l1)(RL/FH)(CPP) (EPA.(3Pgs

216-B-42 Trench (RPP-26744)

Na (kg) Al (kg) Fe (kg) Cr (kg) Bi (kg) La (kg) Hg (kg) Zr (kg)Pb(g
I1.338E+-05 0.OOOE+00 1 .570E+02 2.580E+02 5.789E+01 0.OOOE+00 4.777E-01 0.OOOE+00 .OE0

Ni (kg) Ag (kg) Mn (kg) Ca (kg) K (kg) N03 (kg) N2(g 0 k)P4(g
157+24.496E-03 O.OOOE+00 2.213E+02 9.853E+02 2.979E+05 1.421 E+02 3.314E+02105E4

S04 (kg) Si (kg) F (kg) C1 (kg) CC14 (kg) Butanol (kg) TBP (kg) NPH (kg) N3(g
1.764E+-04 4.359E+02 6.075E+03 4.108E+03 0.OOOE+00 0.OOOE+00 0.OOOE+0Q 0.OOOE+00174E0

Fe(CN)6 (kg) H-3 (Ci) C-14 (Ci) Ni-59 (Ci) Ni-63 (Ci) Co-60 (Ci) Se-79 (Ci) Sr-90 (Ci)Y-0()
0.000E+-00 9.348E+00 3.624E-01 6.132E-03 5.358E-01 2.819E-01 1.636E-02 2.009E+022.IE2
Zr-93 (Ci) Nb-93m (Ci) Tc-99 (Ci) Ru-I 06 (Ci) Cd-1 13m (Ci) Sb-125 (Ci) Sn-126 (C0) 1-129 (Ci)Cs14(i
4.395E-03 3.884E-03 5.697E+00 4.840E-12 4.910E-01 1.461 E-02 6.173E-02 7.309E-03467E0
Cs-1 37 (Ci) Ba-137m (Ci) Sm-151 (Ci) Eu-1 52 (Ci) Eu-154 (C0) Eu-155 (Ci) Ra-226 (Ci) Ra-228 (Ci)Ac27()
5.266E+01 4.971 E+01 6.063E+02 2.216E-02 1.682E+00 9.858E-01 7.806E-05 3.650E-10 38E0
Pa-231 (Ci) Th-229 (Ci) Th-232 (Ci) U-232 (Ci) U-233 (Ci) U-234 (Ci) U-235 (Ci) U-236 (Ci) U28(i
3.252E-06 1 .742E-08 1 .475E-1 0 1 .900E-07 1 .548E-08 1 .524E-02 6.796E-04 1 .742E-04 1.5E0

U-Total (kg) Np-237 (Ci) Pu-238 (Ci) Pu-239 (Ci) Pu-240 (Ci) Pu-241 (Ci) Pu-242 (Ci) Am-241 (Ci)Am23()
4.652E+01 4.521 E-02 8.517E-03 1. 194E+00 1.286E-01 2.509E-01 .5E0 .9E0 .2E0
Cm-242 (Ci) Cm-243 (Ci) Cm-244 (Ci)1.5E0 I 249E0

6.074E-04 7.177E-06 1.692E-04

Vicinity Waste Sites 216-B-35, 216-B-36, 216-B-37, 216-B-38, 216-B-39, 216-B-40, and 216-B-41

Current Status 216-B-38: representative site; investigated under 200-TW-1/2 Work Plan (DOE/RL-2000-38) with 1 deep borehole and 5 direct pushes; reported in 200-TW-1/2 Remedial Investigatn(R)epr
(DOE/RL-2002-42); evaluated in 200-TW-1/2/200-PW-5 Feasibility Study (FS) (DOE/RL-2003-64); capping identified as preferred alternative in FS.
216-B-42: analogous to 216-B-46; reported in 200-TW1/2 RI Report (DOE/RL-2002-42); evaluated in 200-TW1/2 and 200-PW-5 FS, (DOE/RL-2003-64); capping identified as preferrdatentv
in FS.

Potential Remedial Alternatives (as investigated in the 200-TW-1/2 and 200-PW-5 FS [DOE/RL-2003-641)

X for viable alternatives No Action MESC/MNA,'IC Removal/Disposal Barrier Partial Removal/ In Situ TreatmentOte
Barrier

x x x x

IAD 2-11
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Data Evaluation and Gaps Analysis

Data Knowns Data Uncertainties Are supplemental data required to support decision making?

1 Deep Borehole at 216-B- Borehole C3104: Located within the eastern end of the 216-B-38 Trench; 216-B-37 received 216-B-35 through 216-B-41:
38: C3104 (296f)twelve soil samples were collected from the trench surface to a depth of approximately three timescotmnin(Seta,259.01) 80.9 m (265.5 ft) ; samples were analyzed for radionuclides, inorganics higher effluent volume No - existing data provide information for the nature ofcotmninadthltel

(Spectra, 2001)(metals), general chemistry anions, and herbicides. than 216-B-38 or any other extent in the shallow zone; ERC reported contamination to depths about17ftbsbu
Th colm n g at thenstitB-ntsTeceeh: nta cenn nth ol tecnti group. suggested groundwater would not be immediately impacted by this contmniozne
Thcollong 19nat cnuetse exceedd thenh intaPsreigintepol ten n th ra a Information and lessons learned from activities being planned for the BC(rb n

*americium-241 0 urarmum-233/ 234 Piplies nbtedae a Trenches area will be useful to the evaluation of remedial actions for this eie f at
*cesium-137 * uranium-238 additional sources of sites.
*cobalt-60 0 ammonia water to the trenches. 216-B-42:
*plutonium-238 0 fluoride 216-B-42 received
*plutonium-239/ 240 0 nitrate scavenged waste from the Yes - a deep borehole at this site would reduce the uncertainty associatedwt
* totium-90 a phospte uranium recovery differences in waste streams between 216-B-42 and 216-B-38; depth of boehlwa
* tcntium-99 0 phospate process, which represents determined by geophysical resistivity characterization results; the source ( nteaetecnetum-9 0sulatea different waste stream will also use this data.
*tritium 0 sodium than that received by 216-

tota uraiumB-35 through 216-B-41 (1stRadiological contaminants were detected between 1.1 and 61 m (3.5 and cycle supernatant). The
200 ft) bgs. Cesium-137 was detected at low levels from 1.1 to 3.8 m (3.5 299-E33-10 borehole is
to 12.5 ft) bgs with a maximum activity of 1.82 pCi/g. approximately 180 ft west

The major zone of radiological contamination extends from 4.4 to 12 m wf hc is-B4 nTrcoeenouh,
(14.5 to 40 ft) bgs. The maximum concentrations of cesium-137 (226,000 toic adequatls peentug
pCi/ g), plutonium-238 (7.85 pCi/ g), plutonium-239/ 240 (159 pCi/ g), the caminuatiorprnt
potassium-40 (273 pCi/ g), strontium-90 (2,050 pCi/ g), and uranium (32.5thcoamnin
jig/g) were detected in this zone. From 12 to 61 mn (40 to 200 ft) bgs, problem at this trench.

radionuclide concentrations were less than 2.0 pCi/g, with the exception
of tritium. Tritium was detected at a maximum concentration of 28.7
pCi/g at a depth of 16.6 ma (54.5 ft) and decreased to less than 1 pCi/g at
the groundwater/ vadose zone interface.
Sodium, the only metal that exceeded the initial screening, was detected
from 4.4 to 6.3 mn (14.5 to 20.5 ft) bgs (i.e., the bottom of the trench) at a

Geophysical logging with maximum concentration of 848 mg/kg.
spectral gamma and
neutron moisture Ammonia, fluoride, nitrate, nitrite, phosphate, and sulfate exceeded the
instruments at initial screening at the trench. Nitrate and nitrite were distributed deep
representative site 216-B- in the vadose zone to a maximum depth of 61 mn (200 ft) bgs.
38: Ammonium, fluoride, and phosphate were not detected deeper than 16.6

mn (54.5 ft) bgs. Maximum concentrations were 65.2 mg/kg for ammonia _________________________________________________



DOE/RL-2007-02-VOL Il-D E

Table AD3 2-2. DataNesPirt
Summary - Model Group 6-2 -B-2Tec

(200-TW-l1)(RL/FH)(CPP) (EPA.(3Pgs

(as ammonia), 33.4 mg/kg for fluoride, 3,180 mg/kg for nitrate (as
nitrate), 41.2 mg/kg for nitrite (as nitrite), and 149 mg/kg for phosphate.
Sulfate was detected throughout the borehole with a maximum

a concentration of 248 mg/kg in the 2.9 to 3.7 m (9.5 to 12 ft) sample.

C3340 (60 ft) (Spectral, Cesium-137 and cobalt-60 were the only man-made radionuclide
2001) detected in all five drive casings (C3340 - C3344). In drive casing C340

cesium-137 was detected from 15 to 32 ft (4.6 to 9.8 mn) bgs with the
maximum of 180,000 pCi/g occurring at 23.5 ft (7.2 m.) bgs.

C334 (60ft) Specral, In drive casing C3341 the highest concentrations of cesium-137 occurred
C3041(0f)(pcrl between 12.5 and 28 ft (3.8 and 8.5 m) bgs with a maximum concentration

2001)of 56,186 pCi/g at 17 ft (5.2 m) bgs. A second interval of cesiumn-137
contamination was encountered from 29.5 to 33 ft (9.0 to 10.0 m) bgs with
a maximum concentration of 6,356 pCi/g at 31.5 ft (9.6 in). Minor
cesium-137 contamination was noted from 4 to 5.5 ft (1.2 to 1.7 m) with a
maximum concentration of 2.57 pCi/ g. Cobalt-60 was detected from 33
to 57 ft (10.0 to 17.4 mn) with a maximum concentration of 0.16 pCi/g at 53
ft (16 in). The moisture content increased slightly between 15 and 35 ft
(4.6 and 10.7 m) bgs. This corresponds to the area of high cesium-137,
but also may be a result of interference from the high gamma radiation.

In drive casing C3342 the highest concentrations of cesium-137 occurred
C3342 (59.5 ft) (Spectral, between 13 and 33.5 ft (4.0 and 10.2 mn) with a maximum concentration of
2001) 195,000 pCi/g at 16.5 ft (5.0 m-) bgs. From 17.5 to 28.5 ft (5.3 to 8.7 m) bgs,

the concentrations decreased to the 20,000 to 100,000 pCi/ g range. From
33.5 ft (10.2 m) to the total depth of 59.5 ft (18.1 in), the concentrations
decreased from over 2,000 pCi/g to about 15 pCi/g. Cobalt-60 was
detected from 34 to 42 ft (10.4 to 12.8 mn) bgs with a maximum
concentration of 0.29 pCi/g. The moisture content increased slightly in
the zone of high cesium-137.

In C34 only minor cesiuin-137 concentrations were detected from 4.5
C3343 (60 ft) (Spectral, to 5.5 ft (1.4 to 1.7 m) bgs with a maximum of 1.2 pCi/g. Moisture
2001) increased slightly from 22 to 29 ft (6.7 to 8.8 in) bgs and below 35 ft (10.7

m.) bgs. These increases correspond to an increase in concentration of
naturally occurring radionuclides and may indicate a stratigraphic
change to a zone with a higher percentage of finer grained particles.

C3344 (60 ft) (Spectral, In C344 only minor cesiuin-137 concentrations were detected from 4.5
2001)to 5.0 ft (1.4 to 1.5 mn) bgs with a maximum of 0.8 pCi/g. Moisture2001) ~~~~increased slightly from 38 to 39 ft (11.6 to 11.9 mn) bgs. This increase__ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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corresponds to an increase in concentration of naturally occurring
radionuclides and may indicate a stratigraphic change to a zone with a
higher percentage of finer grained particles.

299-E33-289: located 5 m. (16 ft) south of the midpoint of the 216-B-38
299-E33-289 (50 ft) Trench. Except for the upper 3 ft of the borehole, cesiuni-137 was
(Spectral, 2002); detected throughout the length of this borehole. A zone of cesium-137
(Moisture, 1999) contamination was detected near the ground surface (log depth 5.0

A through 8.5 ft) with a maximum concentration of about 40 pCi/g. A
second zone between 18 and 31 ft had a maximum cesium-137
concentration of about 70,000 pCi/g. Concentrations at the bottom of the
borehole exceeded 200 pCi/g, suggesting the borehole did not penetrate
all of the contamination. Moisture measurements collected in 1999
indicate the high contamination zone is generally higher in moisture than
the remainder of the vadose zone measured in this borehole. Above the
zone of cesium-137, apparent potassiumn4o activities are about 12 pCi/g.
The increase in potassium4o activity to about 18 pCi/g at 34 ft may
represent the transition from the coarser-grained sediments of the gravel-
dominated Hanford formation to the finer-grained sediments of the
sand-dominated Hanford formation.

299-E33-290 (50 ft) 299-E33-290: located 4 mn (13 ft) north of the midpoint of the 216-B-38
(Spectral, 2001) Trench. Man-made radionuclides cesium-137 and cobalt-60 were

detected in this borehole. A zone of cesium-137 contamination was
detected near the ground surface (log depth 1.5 through 9.5 ft) with
activities ranging from 0.2 to 17.5 pCi/g. Cobalt-60 was detected with an
activity of about 0.2 pCi/g at 44.0 and 44.5 ft near the detection limit (0.16
pCi/ g) of the Spectral Gamma Logging System (SGLS). A second zone of
contamination between about 22 ft and the total depth of the borehole
required High Resolution Logging System (HRLS) measurements where
the SGLS dead time exceeded 40 percent. The maximum concentration of
cesium-137 measured with the HRLS was about 70,000 pCi/g at 28 ft.
Cesium-137 concentrations at the bottom of the borehole remained in
excess of 6,000 pCi/ g, suggesting the borehole did not penetrate all of the
contamination.

Comparison of existing logs from 1992 through 2002 shows good
agreement and indicates no changes in the cesium-137 profile since 1992.
In 1992, cobalt-60 was detected over the interval of 35 to 45 ft at less than
0.5 pCi/g; whereas cobalt-60 was detected at 0.2 pCi/g in 2001.
Moisture measurements collected in 1999 indicate relatively higher

___________________moisture content in the sediments at the top of the zones of higher ___________
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gamma flux. Above the zone of intense gamma-ray activity (24 to 36 t)'_
apparent potassium-40 activities are about 12 pCi/g. The increase in
potassium-40 activity to about 18 pCi/g at 36 ft may represent the
transition from the coarse-grained sediments of the gravel-dominated
Hanford formation to the finer-grained sediments of the sand-dominated
Hanford formation.

Geophysical logging at 299-E33-288: located 3 m (10 ft) north of the midpoint of the 216-B-37
216-B-37: 299-E33-288 Trench. The man-made radionuclide detected in this borehole is cesiumn-
(52.41 ft) (Spectral, 2001) 137. Cesium-137 was detected almost continuously from near the ground

surface to the total depth of the borehole. The maximum concentrations
approachl10~pCi/ g between about 28 and 36 ft. The concentration at
total depth is about 10,000 pCi/g, suggesting the borehole was not deep
enough to penetrate the entire contamination zone. The Radionuclide
Logging System (RLS) cesium-137 concentration data compare favorably
with the SGLS and HRLS concentrations. The cesium-137 contaminant
profile does not appear to have changed significantly since 1999. The
moisture data were collected in 1999. The two high moisture zones at
about 6 ft and between 20 and 28 ft appear to occur at depth intervals just
above the high cesium-137 concentration zone at 9.5 ft and in the top 8 ft
of a high cesium-137 concentration zone that extends from about 20 ft to
the total depth of the borehole. The logs of naturally occurring
potassium, uranium, and thorium (KUJT) do not delineate any definitive
lithologic units. Changes in the potassiumn-40 concentrations from near 10
pCi/ g at 20 ft to 17 pCi/ g at about 42 ft suggest a lithologic change
occurs in this interval. This change is likely the transition from the
coarser-grained sediments of the gravel-dominated Hanford formation to
the finer-grained sediments of the sand-dominated Hanford formation.

Cesium-137 contamination extends more than 38 m. (125 ft) from the east
end of the ditch (i.e., half of the ditch) and 6.1 to 7.6 m (20 to 25 ft) on

a either side of the ditch. The conceptual contaminant distribution model
in the Work Plan did not indicate the head end of the ditch, because the
historical information was not sufficient to determine the discharge point

a in the trench. The geophysical logging conducted during the RI clarified
the head end and provided information on the distribution of
contamination along the length of the trench.

299-E33-287: located 8 m (25 ft) south of the 216-B-37 Trench. Cesium-
299-E33-287 (52.71 ft) 137 was detected in this borehole-between about 4 and 9 feet in depth
(Spectral, 2001); and between about 26 ft and the total depth. The maximum cesium-137
(Moisture, 1999) concentrations exist between about 37 and 40 ft at about 105 pCi/ g. The ___________ ____________________________________



DOE/RL-2007-02-VOL Il-D E

Table AD3 2-2. DataNesPirt
Summary - Model Group 6-2 -B-4 Trnc

(200-TW- 1)(RL/FH)(CPP)(EPA.(3Pgs

RLS cesium-137 concentration data compare favorably with the SGLS
and HRLS data. The contaminant profile does not appear to have
changed significantly since 1999. The moisture data were collected in
1999. Relatively high moisture exists at about 6 ft and coincides with the
high cesium-137 concentration zone between 4 and 9 ft. A second high
moisture zone exists between 18 and 25 ft and occurs just above the zone
of high gamma flux that exists between 26 ft and total depth of the
borehole. The KUT logs do not delineate any definitive lithologic units.
Changes in the potassium-40 concentrations from near 10 pCi/g at 25 ft
to 17 pCi/g at about 52 ft suggest a lithologic change occurs in this
interval; this change could be at 26 ft where the potassium-40
concentrations appear to be increasing. This change is likely the
transition from the coarser-grained sediments of the gravel-dominated
Hanford formation unit to the finer-grained sediments of the sand-
dominated Hanford formation.

Geophysical logging at 299-E33-08: located approximately 16 m (52 ft) north of the east end of
216-B-41: 299-E33-08 (257 the 216-B-41 Trench. Cesium-137, cobalt-60, and antimony-125 were
ft) (Spectral, 2002); detected in this borehole using spectral gamma logging in 2002. A zone
(Moisture, 1999); of cesium-137 contamination was detected near the ground surface (log

depths 4.0 and 4.5 ft) with activities ranging from 0.7 to 1.25 pCi/g.
Between 30 and 43 ft, cesium-137 was detected at activities ranging from

Scintillation logs for 216- 0.3 to 7.3 pCi/ g. Cesium-137 was detected at activities ranging from 0.3
B41 were collected in to 3.5 pCi/ g in the interval from 227.5 to 250.5 ft. In addition, cesium-137
1959 and 1976 contamination was detected near the method detection limit (MDL)

(about 0.3 pCi/ g) at log depths 9.0, 56.0, and 163.5 ft. Cobalt-60 was
detected at activities ranging from 0.1 to 0.3 pCi/g in the interval from
251.5 to 258.5 ft and below the 2002 groundwater depth (252.7 ft).
Between 31 and 61.5 ft, cobalt-60 was detected at activities ranging from
0.1 to 0.6 pCi/g. Antimony-125 was detected in the zone between 32 and
34 ft at activities ranging from near the MDL (1 pCi/g) to 2.5 pCi/g. A

* moisture spike at 34 ft corresponds with an increase in thorium-232,
which is likely indicative of the transition from the coarser-grained
sediments of the gravel-dominated Hanford formation to the finer-

* grained sediments of the sand-dominated Hanford formation. Gross
gamma profiles indicate that significant amounts of gammna-emitting
contamination were present below 200 ft as early as May 1959 (ARH-ST-
156). Scintillation logs show elevated gamma activity from about 7 to 20
m (23 to 65 ft) in 1959 and in 1976 (ARH-ST-156). Decay between 1959
and 1976 reduced concentrations of shorter-lived gamma emitting
radionuclides, leaving a maximum concentration in 1976 of about 3 x 105
counts per minute.
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299-E33-10: located 200 ft west of the 216-B-42 Trench. Cesium-137 was
Geophysical logging at detected near the ground surface (log depth 4.0 ft) with an activity of 0.9

At 216-B-42: 299-E33-10 (290 pCi/ g. It was detected at 24 and 25 ft at a concentration of 0.6 pCi/ g.
ft) (Spectral, 2002) This small amount of cesium-137 is insufficient to explain the increase in

total gamma in this interval, which suggests a remote gamma source or a
strong beta emitter. Also cesium-137 contamination was detected near
the MDL (about 3.0 pCi/g) at log depths 267 and 268 ft. Cobalt-60 was
detected at activities ranging from 0.1 to 0.2 pCi/g in the interval from
277 to 281 ft and below the 2002 groundwater depth (275.5 ft.)

299-E33-21: located at the eastern end of the 216-B-36 Trench. Cesium-
Geophyscial logging at 137 was detected almost continuously throughout this borehole. Cesium-
216-B-36: 299-E33-21 (284 137 activities exceeded 1000 pCi/g in the intervals between 12.5 and 44.0
ft) (Spectral, 2002) ft. The maximum cesium-137 measured was about 48,000 pCi/g at 14.5

ft. Recognizable changes in the KUT logs occurred in this borehole.
Gross gamma profiles indicate that significant amounts of gamma-

Scintillation logs for 216- emitting contamination were present below 250 ft as early as May 1959
B-36 were dated 1959, (ARH-ST-156). The gamma contamination appears to start at about 80 m
1963, 1970 and 1976 (262 ft) in 1959 versus about 83 m. (273 ft) in the 1963, 1970, and 1976 log

runs. Because cobalt-60 contamination is essentially only detected below
groundwater in this borehole, it is speculated that the cobalt-60 and
associated cesium-137 detected at depth may have been transported in
the groundwater to this location.

299-E33-286: located 4 m. (13 ft) south of the 216-B-35 Trench. Cesium-Geophysical logging at 137 was detected between about 4 and 10 ft in depth and between 26 ft
216-B-35: 299-E33-286 (53 and the total depth of the borehole. The maximum measured cesiumn-137
ft) (Spectral, 2002); concentration was about 50,000 pCi/g between about 37 and 40 ft. The
(Mositure, 1999) moisture data were collected in 1999. Relatively high moisture exists

between 23 and 26 ft and occurs just above the zone of high gamma flux
4 that exists between 26 ft and total depth of the borehole.
References:

0 WIDS, Waste Information Data System database

0 ARH-ST-156, Evaluation of Scintillation Probe Profiles from 200 Area Crib Monitoring Wells

& BI--01607, Borehole Summary Report for the 216-B -38 Trench & the 216-B-7A Crib, 200-TW-2 Tank Waste Group OU;
0 DOE/RL-2002-42, Remedial Investigation Report for the 200-TW/-1 and 200-TW-2 Operable Units (Includes the 200-P W-5 OU)
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0 WHC-MR-0227, Tank Wastes Discharged Directly to the Soil at the Hanford Site

0 DOE/RL-2003-64, Feasibility Study for the 200-TW-1 Scavenged Waste Group & the 200-TW-2 Tank Waste Group & the 200-P W-5 Fission-Product Rich Waste Group CU

0 GJO-2002-322-TAR, Hanford 200 Areas Spectral Gamma Baseline Characterization Project 216-B -35 to -42 Trenches Waste Site Summary Report

0 DOE/RL-2004-1O, Proposed Plan for the 200-TW-1 Scavenged Waste Group & the 200-TW-2 Tank Waste Group & the 200-P W-5 Fission-Product Rich Waste Group CU

0 DOE/ RL-2000-38, 200-TW-1 Scavenged Waste Group Operable Unit and 200-TW-2 Tank Waste Group Operable Unit RI/FS Work Plan.

0 PNNL-14120, Laboratory-Scale Bismuth Phosphate Extraction Process Simulation to Track Fate of Fission Products

0 RPP-26744, Hanford Soil Inventory Model, Rev. I
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AD3-3.O 216-S-13 CRIB SITE-SPECIFIC FIELD-SAMPLING PLAN

The characterization planned for the 216-S-13 Crib includes drilling a deep borehole to
groundwater, approximately 221 ft, and geophysical logging of this same borehole. The
drilling and logging efforts are planned to reduce the uncertainty associated with
differences in chromium data between the current SIM model and historical estimates and
to address analogous relationships with other sites. The 216-S-i13 Crib received liquid
waste from the 203-S Decontamination Metal Storage Facility, 204-S Uranium Nitrate
Hexahydrate Lag Storage Facility, and 276-S Organic-Solvent Make-up Facility; the
waste site was recently transferred from the 200-PW-3 OU to the 200-P W-5 OU so no

* analogous relationship has been established.

Split-spoon samples will be collected at the bottom of the crib and at changes in lithology
as indicated in Figure AD3 3-2; the samples will be analyzed for analytes presented in
Volume I, Table A2-3, the 200-TW-lI and 200-PW-3 columns. This waste site was
recently transferred to the 200-P W-5 OU from 200-P W-3 when it was concluded that
waste was more representative of the 200-PW-5 OU during the development of the 200-
PW-l1/3/6 feasibility study (FS) and proposed plan (PP). Analysis of contaminants in
both columns will address all COPC for this site. Documentation for groundwater
samples, if requested by an operable unit manager, will be provided by the requesting
party. The sample analysis will provide information for decision-making on
representative/analogous relationships and due to similar hexone contamination, support
decision-making for the hexone release at 2 16-S- 14 Crib. The grab samples to be
analyzed will be determined by the field geologist and technical lead, utilizing
characterization data; such as geophysical logs, lithology (driller's logs), and split-spoon
sample analyses.

The 299-W22-2 1 well, which monitors this waste site, is too far removed from the
contaminant source to accurately describe the contamination distribution below the crib.
The location of the planned deep borehole, at the center of the crib, was determined from
construction drawings to address the zone of highest contamination. ERC data is to be
included in a report issued by Pacific Northwest National Laboratory, expected March
2008, following their QA/QC procedures.

AD3 3-1
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The following figures and tables provide the site-specific field-sampling plan for the 216-
S-13 Crib.

Figure AD3 3-1. 216-S-13 Crib Data-Collection Locations

216-S-13
Waste inlet piping

Q0200-W-2
___________________________299-W22-2 1

LEGEND
+Planned Borehole

+Existing Borehole

01II--- 3 mn - -- Waste Distribution Piping

FGOS8 I D

AD3 3-2
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Figure AD3 3-2. 216-S-13 Crib Stratigraphy and Sample-Collection Intervals.

Depth Soil Sample
Intervals Lithology 216-S-13

om Ot
Sand & Gravel NI6 Backfill

Gravel335

25f 29-31' 10111 Sand . *

:33-35' 111101Silt & Sand ~~

Sand & Gravel aor

i 7 Sft 0 a Gravel

75ff1 
a79 ,.~ ? fo ration

30m 100ff 98-100' as

Silt SandBorehole Legend

125ff I Sand

45 150ff Silt & Gravel 'T: SIifts
158-160' MCold Creek ~ Gae

175ff 172-174' sniSl 
ad&Sl

60 200flt Ringold SR&GaeFormationIt&rae
SiLt Sand & Gravel

25f 217-219'SISad72 (6197) Q~~JSand & Gravel

split TD 225 ft Silt Sand
Spoon Source: & Gravel

75 250ff ape 299-W22-21 Well ___

Also, grab samples Caliche
at 2.5' intervalsGrudae

275ff
TO Total Depth

* NOTE: Depth& are
90 300ff approximate

and are for Illustration
purposes only.

325ff

AD3 3-3



DOE/RL-2007-02-VOL Il-ADD 3 REV 0

Table AD3 3-1. 216-S-13 Crib Sampling Plan.

Sample Maximum Physical Properties
Colcin Sample Depth of Sample Interval bnlt is) Sml

Moetoog Location Investi- Depth (ft bgs) InaterLvt apl Parameters
Metiwdology gation Itra

Deep One deep To Split-spoon Analytes are One sample pH,
borehole with borehole groundwater sample at depths: presented in at each specific
split spoon near (approximately Volume 1, change in conductance,
and grab center of 221 ft) 29-31 ft bgs Tables A2-3, lithology or bulk density,
samples crib 33 -35 ft bgs the 200-P W-3 fine-grained moisture,

77 - 79 ft bgs and 200-TW-lI intervals particle size
98 - 100 ft bgs columns (to (same as distribution
158 - 160 ft bgs include cyanide split-spoon
172 - 174 ft bgs and total sample
217 -219 ft bgs uranium). intervals

after 32

Also, grab Grab samples bgs).

samples at 2.5 ft will be analyzed As indicated

intervals for in Figure

throughout contaminants AD3 3-2.

borehole within the pore
volume.

Number of split-spoon 7
samples

Approximate number of
field quality-control 3
samples _________

Approximate number of6
physical-property samples6

Approximate number of 89
grab samples _______

Approximate total number 105
of soil samples collected

Approximate total number
of soil samples analyzed d 59

Non-.Sample Data Col1lection Maximum Depth of Investigation

Electrical resistivity characterization Not defined

Downhole gamma-spectroscopy log, neutron Surface to TD in new borehole
moisture, and passive neutron logs '-221 ft bgs

' Actual sampling depths may vary depending on the amount of backfill/overburden used in interim-stabilization activities at

bthe waste site, field screening results, and varying subsurface conditions.
bSee Volume 1, Appendix A, Tables A2-1, A2-2, A2-4, A2-5, and A3-2 for detection limits and other analytical parameters.
One duplicate, one split*, and one equipment blank. Field blanks also will be collected for volatile organic analysis, but are
not included here.

d Number of samples analyzed includes seven split-spoon samples, three field quality-control samples, six physical-property
samples and 43 grab samples.

*Optional (Volume 1, p. A2-17)

AD3 3-4



DOE/RL-2007-02-VOL I-D E

Figure AD3 3-3 21 S-3Ci
Conceptual Model andDt umr

200-PW-5 Operable Unit 216-S-13 Crib REDOX)on
Waste Type: Process Effluent

History Basis of Knowledge (Data Types) Characterization Summary Conceptual Contaminant DistributionMoeeProcess History (PH)
216-S-13 Crib is a subsurface liquid waste disposal e Downhole Geophysics - Scintillation (DG-SC)21S13wsrcnlmoetoheP- Uteefeo
site that operated from 1952 to 1971 receiving process . Downhole Geophysics - Radionuclide Logging System analogous/representative relationship has been established. too'.. 216-6-13 Crib 1r, fo ett ih.iwast fro the203S Deontainatd Mtal torae (D-R)Maximum Cs-137 detected was 1 pCi/g at 7 feet as noted inB 0wat rmte23SDcnaiae ea trg D-)the RLS log for 299-W22-21. Maximum U-238 detected was 44_ LgnFacility, the 204-S Uranium Nitrate Hexahydrate Lag 300 pCi/g at 206 feet. 6) G~6Storage Facility and the 276-S Organic-Solvent Make- 

53~~:zz s3su:.sup Facility. It also received sump waste from the Cu eceani204-S Facility. (WIDS) Site Plan ViewR 
tgdFemoi

CONSTRUCTION: (not to scale) - ----------- ..........
A square wooden crib, with open bottom enclosed on __________30-ZIOO

four sides with sheathing. The 12 ft by 12 ft by 9 ftcntmnto
deep crib box has a riser vent, and one inlet pipe near m Racvthe top of the box. The base on which the box sits is 

'.eoPGB40 ft by 40 ft by 33.5 ft deep. (WIDS) 
41 50 on

all- .W1,ng om Nat. 01111B61 Summarized Well Information 1 30IM

4W011 RkMxmum Cs-I37 Depth ,

11.1299-W22-21 1 E 7 1992 76 50 46

-~ 299-V22-214.."'(DO-SC/DG-R) Site Section View...... (not to scale) aoCsm-7...... 
100 b; 3n00raio

1. Low salt, neutral/basic, radioactive liquid waste containingpuoimuaim
hexone, sodium dichromate and tritium from the 203-S decnaiaeieaWASTE VOLUME: 5,000,000 L (1,320,000 gal) Astorage facility, 204-S uranium nitrate hexahydrate lag storgi aiiy 7-

- A'DS organic-solvent make-up facility and sump waste from 204Swr(dshreAAto the crib. The crib received a total volume of 5,000,000(1,2,0 a)oDURATION: January 1952 to July 1972 (WIDS) Cesium-137 Concentration wastewater between January 1952 and July 1972.

ETMTDDSHREINETR ROC-pcVg 2. The wetting front and contaminants moved vertically benetthcrbLarl
67, ISRP-644:spreading of liquids is associated mainly with the Hanfordgae adsn673,mian WistDSca 2008-74) SimLegend_3"___0_00 contact, and at the intersection with the Cold Creek Unit orohrfn(rie

Pluonum8 D EisingBoehle(dtatye)lenses. As the effluent traveled downward after dischargecnaiatiaPlutniuma g- - = Eistng Brehoe (ata ype)1io,000 have been deposited along the upper contact of these zones

Sr- O .0. c0.0 3 j 0 4 2 ci= G ro n d w ae r S urfe o e3 1 , 3 . C o n stitu e n ts w ith larg e d istrib u tio n c o e fficien ts (e .g ., p lu ti u m o b t o l
TC-99 0.0515 ci 0.0515 Ci 0.44 Qt=PandDepBrhl 0 resulting in higher concentrations near the bottom of the cri.Cnetain
Ca-137 5 Ci 1.84 ci 144.8 ci bgs = Below Ground Surface 3.1,00 generally decrease with depth. The volatile contaminant, hxni o

Uaim9kg- 30kgWIDS = Waste Information Data System database >10expected to remain in the soil for more than a couple of yeasa, rdshre

Heoe--SIM =Soil Inventory Model, Rev. I1 4. The highest concentration of urantium-238 detected in well]9W22 aHexone10,000 kg Wa al - 221__ft___________________________ al 300 pCi/g at 206 it bgs. Cesium-137 concentration of I pigwadectdt7
Nitrate 10, 000 kg - -ae al 2 tbe(0-2-1 07 ft bgs in the same well.
Sodium Dichromate 10,000 kg - 12.08 kg 225. Not enough information is known below 220 ft to accuratel oaetedpht
% Values decayed from RHO-CD-673 to 6130/2008 groundwater (the historical depth was 221 ft in 1997), butmoiecnannt
REFERENCES: (chromium, uranium-238 and nitrate) are believed to haveicte
" WIDS general summary reports groundwater.
" RPP-26744
" RHO-CD-673
" DOE/RL-2001-01
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Table AD3 3-2. DatEesPirt
Summary - Model Group,2' 16513Ci
(200-PW-5)(RL/FH)(CPP)(EA.(2Pgs

Background

Site Identification 216-S-13

Site Location 200 West Area, REDOX Zone, west of 202-S Building

Type of Site Crib

Operating History The unit is a square wooden crib box, with open bottom enclosed on four sides with sheathing. The 12 ft x 12 ft x 9 ft crib box has a riser vent, and one inlet pipe near the top of thI o. h o
of the box sits 17.5 ft bgs. The base of the excavation in which the box sits is 40 ft x 40 ft and 33.5 ft in depth.

From January 1952 to June 1967 the unit received liquid waste from the 203-S Decontaminated Metal Storage Facility, the 204-S Uranium Nitrate Hexahydrate Lag Storage Facilityln h 7-Organic-Solvent Make-up Facility. From June 1967 to July 1972 the unit received occasional sump waste from the 204-S Facility. The crib received 5 million liters of waste containg8.kgo
uranium, 8 g of plutonium, 2.77 Ci of Cs-137, 0.02 Ci of Sr-90, and 10,000 kg each of hexone, nitrate, and sodium dichromate. The site is reported to have received 25,000 gallons o eoeoe
three month period in 1966.

Although these historical values differ from those presented in the SIM table below, they still fall within the range of the model's uncertainty. The following table represents the ma ausa
determined by the SIM model.

Soil Inventory Model - 216-S-13 Crib (RPP-26744)

Na (kg) Al (kg) Fe (kg) Cr (kg) Bi (kg) La (kg) Hg (kg) Zr (kg)Pb(g4.955E+03 8.822E-01 6.761 E-01 1.208E+01 0.OOOE+00 0.OOOE+00 5.616E-03 0.OOOE+000.OE0
Ni (kg) Ag (kg) Mn (kg) Ca (kg) K (kg) N03 (kg) N02 (kg) C03 (kg)P4(g5.688E-01 0.OOOE+0O 1 .755E-02 3.907E+01 2.384E+04 3.484E+04 1.391 E+03 9.705E-01 518E0

S04 (kg) Si (kg) F (kg) C1 (kg) CC14 (kg) Butanol (kg) TBP (kg) NPH (kg) N (g8.128E+00 0.000E+00 4.788E+01 1.299E+02 0.OOOE+00 9.753E-03 0.OOOE+00 0.OOOE+00 .2E0
Fe(CN)6 (kg) H-3 (Ci) C-14 (Ci) Ni-59 (Ci) Ni-63 (Ci) Co-60 (Ci) Se-79 (Ci) Sr-90 (Ci)Y-0()

O.OOOE+00 4.312E+01 1.855E-04 6.307E-05 5.936E-03 1.853E-03 0.OOOE+0O 4.204E-01426E0
Zr-93 (Ci) Nb-93m (Ci) Tc-99 (Ci) Ru-I 06 (Ci) Cd-i 13m (Ci) Sb-125 (Ci) Sn-126 (Ci) 1-129 (Ci)C-14(i
6.472E-02 5.246E-02 4.400E-01 1 .907E-07 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 1.0E0

Cs-1 37 (Ci) Ba-137m (CI) Sm-151 (Ci) Eu-152 (Ci) Eu-154 (Ci) Eu-155 (CI) Ra-226 (Ci) Ra-228 (Ci)Ac27(i
1.448E+02 1.367E+02 1.751 E+00 4.054E-04 2.697E-02 1. 126E-02 4.695E-09 3.979E-14182E0
Pa-231 (Ci) Th-229 (Ci) Th-232 (C0) U-232 (Ci) U-233 (Ci) U-234 (Ci) U-235 (Ci) U-236 (Ci) U28(i2.671 E-07 2.932E-1 0 3.796E-13 4.406E-08 2.051 E-07 1.018E-03 4.342E-05 2.167E-051.8E0
U-Total (kg) Np-237 (Ci) Pu-238 (Ci) Pu-239 (Ci) Pu-240 (Ci) Pu-241 (Ci) Pu-242 (Ci) Am-241 (Ci)Am43(i3.050E+00 I1.244E-02 4.034E-02 7.042E-01 1 .585E-01 1 .074E+00 8.31 6E-06 9.361 E-01704E4
Cm-242 (Ci) Cm-243 (Ci) Cm-244 (Ci)
I 1.549E-03 1 .002E-04 2.229E-03

Vicinity Waste Sites 200-W-2 (soil disturbance area)

Current Status Site recently transferred from the 200-PW-3 OU to the 200-PW-5 OU; No representative/ analogous relationship yet established
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Table AD3 3-2. DataNesPirt
Summary - Model Group 2- 1--3Ci
(200-PW-5)(RL/FL{)(CPP)(EP) 2Pgs

Potential Remedial Alternatives

X for viable alternatives No Action MESC/M4NA/IC Removal/Dsposal Barrier Partial Removal / Barrier In Situ TreatmentOte

X X

Data Evaluation and Gaps Analysis

Data Knowns Data Uncertainties Are supplemental data required to support decision making?

Geophysical logging at Site is reported to have received sodium dichromate; chromium is a Nature of contaminants in Yes -inventory data would support decision making; however, uncertaint xssi h216-S-13: 299-W22-21 (222 potential risk to groundwater. Site also received hexone. crib and extent of chromium data between current SIM inventory and inventory data from at simtsft); (RLS, 1992) 29-?-1 oae .(0f)es ftesuhatr onro h 1-contamination with Supplemental data could help alleviate the uncertainty and would be usedt upr
Scintillation logs dated S9-32Crib. ce d 9a m d(0eteat fo the soutaen crorne of0 the 216- depth. better evaluation of protection of groundwater, especially for the chromium

1963, 1968 & 1976 ft. The maximum activity encountered was 1 pCi/g at 7 ft. Protection of

Uranium-238 was detected from 196 to 213 ft. The maximium detected groundwater.
was 300 pCi/g at 206 ft.

References :

WIDS, Waste Information Data System database

DOE/RL-2001-01, Plutonium/Organic-Rich Process Condensate/Process Waste Group Operable Unit RI/FS Work Plan; Includes the 200-PW-1, 200-PW-3, and 200-P W-6 Operable Units

PNNL-14120, Laboratory-Scale Bismuth Phosphate Extraction Process Simulation to Track Fate of Fission Products

RPP-26744, Hanford Soil Inventory Model, Rev. 1

Proposed Activities and Path Forward:

e Conduct ERC to evaluate potential zones of elevated conductivity that may be indicative of contamination associated with chromium.

* Log 299-W22-21 to gain site-specific data for gamma emitters (not required for decision making, but opportunity for site-specific data).

o Deep borehole to evaluate chromium and nitrate remaining in vadose zone; may be opportunity to coordinate with Groundwater Project.

o Data on hexone would be used as representative for other hexone sites (such as 216-S-14 - Model Group 6)
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AD3-4.O 216-S-21 CRIB SITE-SPECIFIC FIELD-SAMPLING PLAN

The characterization planned for the 21 6-S-2 1 Crib includes drilling a drive point,
approximately 100 ft, and obtaining two sample barrel samples at depths of interest. This
drive point will be geophysical logged to provide some additional information on depth
discrete contamination. The 21 6-S-2 1 Crib received tank condensate waste from the 241 -
SX-401 condenser.

Sample barrel samples will be collected at depths shown in Figure AD3 4-2 and will be
analyzed for analytes presented in Volume I, Table A2-3, the 200-TW-1 column. The 45
to 48 ft depth interval will address a zone of high moisture, shown in a geophysical log in
December 2006. The 85 to 88 ft interval will address possible mobile contaminants
present in a fine-grained, silt layer. The sample analysis will provide information
regarding vertical extent of contaminant concentrations and the possible presence of
mobile contaminants at fine-grained intervals below the crib. This information may lead
to an evaluation of a lesser alternative.

The 299-W23-63 well, which addressed the highest contamination at this waste site, was
geophysically logged in December 2006 and detected cesium-137 concentrations
>45,000,000 pCi/g. To evaluate the possible vertical migration of contaminants, the
location of the drive point is to be 3 ft east of 299-W23-63 (near the center of the crib).

AD3 4-1



DOE/RL-2007-02-VOL 11-ADD 3 REV 0

The following figures and tables provide the site-specific field-sampling plan for the 216-
S-21 Crib.

Figure AD3 4-1. 216-S-21 Crib Data-Collection Locations.

2994\N23-63 Waste inlet piping

LEGEND
0 PlannedJ Drive Point

5 + Existing Borehole 299-W23-4
m1 M Waste Distribution Piping

AD3 4-2
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Figure AD3 4-2. 216-S-21 Crib Stratigraphy and Sample-Collection Intervals.

DepthSoil Sample
Intervals Lithology 216-S-21Omn Of Sand & Sift

a ~Gravel & Sand C~
251t 

rae
Gravel Gae

Sand
Hanor

15 soft 4548' Gravel, Sand & Silt formation

Sand & Sift
751!t Direct Push Legend

8548', - Silt & Sand
Silt -

301 100ff 
ad&Gae

Sample TO =100 It Sn M4

Barrel Source: Gravel, Sand
299-W23-4 Well & Silt

[IK]Sad TD -Total Depth

o NOTE: Depths areSGravel approximate
and are for Illustration

Siftoly

AD3 4-3
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Table AD3 4-1. 216-S-21 Crib Sampling Plan.

Sample Maximum Physical Properties
Collection Sample Depth of Sample Interval nltLitb Sme

Mtoooy Location Investi- Depth (ft bgs)' AateLtb Smpe Parameters
Metodoo~igation Interval

Drive point One drive 100 ft bgs Sample barrel at Analytes are One pH,
with sampling point near depth: presented in sample at specific

center of Volume 1, Table the 85 - conductance,
crib (within 45 - 48 ft bgs A2-3, the 200- 88 ft bulk density,
3 ft of 299- 85 - 88 ft bgs TW-l column sample moisture,
W23-63) (to include interval, particle size

cyanide and distribution
total uranium). ____________

Number of sample barrels 2

Approximate number of field3
quality-control samples' ______

Approximate number ofI
physical-property samples ______

Approximate total number of 5
soil samples collected

Approximate total number of
soil samples analyzed d5

Non-Sample Data Collection Maximum Depth of Investigation
Downhole gamma-spectroscopy log, neutron Surface to TD in new drive point
moisture, and passive neutron logs -100 ft bgs

a Actual sampling depths may vary depending on the amount of backfill/overburden used in interim-stabilization activities at
the waste site, field screening results, and varying subsurface conditions.

b See Volume 1, Appendix A, Tables A2-1, A2-2, and A2-5 for detection limits and other analytical parameters.
'One duplicate, one split*, and one equipment blank (if possible and plausible).

d Number of samples analyzed includes one sample barrel, three field quality-control samples, and one physical-property
samples.

*Optional (Volume 1, p. A2-17)

AD3 4-4
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Figure AD3 4-.21S-1Ci
Conceptual Model and aaSm ay

200-PW-5 Operable Unit 216-S-21 Crib 200-W PondsZnWaste Type: Process Effluent

History Basis of Knowledge (Data Types) Characterization Summary Conceptual Contaminant DistributionMoea Process History (PH)- 
- T216-S-21 Crib is a subsurface liquid waste disposal . Downhole Geophysics - Spectral (DG-S) 216-S-21 is analogous to 216-B-57 and was evaluated in21S21Ci0site that operated from 1954 to 1970 receiving waste . Downhole Geophysics - Scintillation (DG-SC) DOE/RL-2003-64. 45,000,000 pCi/g of Cs-1 37 was detected 'A' 1--1Ci rbfo ott ihifrom the 241-SX-401 Condenser Facility via Tank 241- . Downhole Geophysics - Radionuclide Logging System (DG-R) in borehole 299-W23-63 at 24.5 feet based on geophysicalSX-206. It was interim stabilized in 1991. (WIDS) a Geologic Logs (GL) logging.8-& ,'a

CONSTRUCTION: 
CUCl rkUiThe crib consists of one wooden box, 16 ft by 16 ft by Site Plan View 

*RRnodPoal,

10 ft high, sitting in a gravel layer of a square 50 ft by (not to scale) 
30 10050 ft by 22. 10 ft deep excavation. (WI DS) 

sumrand.Iifrmto aloci,

eaiu ID13 Det 457 1156ct~.LoExltI Gri lv 6'wal ID, Ip19 (ft bgs) Date E O~Cg
299-W23- Scintillation 38 1995 C=a~A ' 299-W23 63 1 45000,000 24.5 1/312007 50 20

A- 
--------------------------

Site Section View '"'~~~ ~(not to scale) 75 ocnrto
alev. Ces3m-.3

+299-W23-4 304

WASTE~~~~~~~(D-CIGR VOUE171000L(3000 a)A~A 
. Low salt, neutral/basic, radioactive tank condensate waste ccnannWASE OLME:8710,00 L(2,00,00 al AAs plutonium, uranium, strontium-90 and cesium- 13 7 from 24 1,S-0 odne(WIDS) 

via 241-SX-206 tank was discharged to this crib. The crib reciet oa
volume of 87,100,000 L (23,000,000 gal) of wastewater betwenNvmeDURATION: November 1954 to December 1970 
1954 and December 1970.(WIDS) 

5

ESIMTE DSCARE IVETOY DO/R-2. The wetting front and contaminants move vertically beneaththcrbLaelES0 IMATED R -DSCHA RGED NVE TOR (D E R Cesiu mn-I37 Concentration spreading of liquids is associated mainly with the Hanford gravla dsn2003 64, HO-Ca673 RON274 ) PcV contact, and at intersections with other fine grained lenses. Ast eefu nCsnamtao klhtosl 2 L IMLegend traveled downward after discharge, contaminants may have bend po:ePlutonium 2.19 - -- ( = Existing Borehole (data type) 
along the upper contact of these zones.

To-gO 0413 ci 0.15 ci 0.21 ciW =GonwtrSufc a,,0 3. Constituents with large distribution coefficients (e.g., plutoniusonim9Tc-17 0.01o ci 5.71s ci 0,21 = Planned Drive Point 2.0,0 and cesium- 137) sorb to soils resulting in higher concentrationc ertebtoCs1710c 67C 2 lbgs = Below Ground Surface >10,000 VF Wiater Table 215 it bils (29-W23-4. 061/1 of the crib. Concentrations generally decrease with depth.15r,126 - --. 02 ~i ~ iS =WseItrainD t ytmdtbae> ,0 - - - - - - - - - - - - - -E-154s 0.1 olci SIDS = WSil InenorModel DaaSem daaae1 4. The highest concentrations reported from well 299-W23-63 arasflo:co-Ba -~ 0 .034 ci >I olIvnor oe e.100 UCesium-137: 45,000,000 pCi/g at 24.5 ft bgs-250 Europium-154: 6 pCi/g at 44 ft bgsUranium 4.2 kg - 0.11 kg 3.10 Cobalt-60: 6 pCifg at 44 ft bgs"Values decayed from RHO-CD-673 to 6130=008 
Sn-126: 45 pCi/g at 44 ft

REFERENCES:
-WIDS general summary reports 

5. Not enough information is known below 60' to accurately desc!ete oeo*RPP-26744 
high contamination, but mobile contaminants are not believed ohv ipce-RHO-CD-673 

groundwater.*DOE/RL-2000-38
*DOE/RL-2002-42
-DOE/RL-2003-64
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Table AD3 4-2. DataNesPirt
Summary - Model Group 2-16S21Ci
(200-PW-5)(RD LH)CPP(P 3pgs

Background

Site Identification 216-S-21

Site Location 200 West Area, 200-W Ponds Zone, west of 202-S Building

Type of Site Crib

Operating History The site consists of one wooden crib box with two vent risers and one test well (299-W23-63) through the center of the box. The 16 ft by 16 ft by 10 ft high crib box sits in a gravel lrIn 0f
by 50 ft square excavation that is 22.10 ft deep. The top of the crib box sits 8.25 ft below grade. The site provided subsurface liquid disposal for the 241-SX-401 Condenser Facility.Test
operated from November 1954 to December 1970. The site was interim stabilized in 1991. The waste was low in salt and neutral to basic, and contained sodium and ammonium itrt.Test
received 87.1 million liters of condensate.

Historical data suggests that the following contamination was discharged to the crib: 2.1 g total plutonium, 1300 Ci total beta, 43 Ci strontium-90, 160 Ci cesium-137, 4.2 kg uranium.Atog
these values may differ than those presented in the SIM table below, they still fall within the model's uncertainty. The follwoing table represents the mean values as determined byteII
model.

Soil Inventory Model - 216-S-21 Crib (RPP-26744):

Na (kg) A (kg) Fe (kg) Cr (kg) Bi (kg) La (kg) Hg (kg) Zr (kg)Pb(g
7.126E+02 9.711 E+01 4.132E+00 5.084E+01 1.216E-04 0.OOOE+00 1.747E+00 1-646E-05 10E1

Ni (kg) Ag (kg) Mn (kg) Ca (kg) K (kg) N03 (kg) N02 (kg) C03 (kg) P4(g
2.784E-01 1.280E-04 7.479E-02 1.690E+03 6.893E+01 4.914E+02 2.072E+02 3.044E+00l.3EI
S04 (kg) Si (kg) F (kg) C1 (kg) CC14 (kg) Butanol (kg) TBP (kg) NPH (kg) N3(g

1.249E+03 1.911 E+02 2.191 E+01 3.422E+02 0.OOOE+00 1.039E+00 0.OOOE+0O 1.222E+03l47EO
Fe(CN)6 (kg) H-3 (Ci) C-14 (Ci) Ni-59 (Ci) Ni-63 (Ci) Co-60 (Ci) Se-79 (CQ) Sr-90 (Ci)Y90()

0.OOOE+00 2.542E+03 8.949E-03 I1.488E-03 1 .418E-01 3.363E-02 5.645E-04 6-626E+00 661E0
Zr-93 (Ci) Nb-93m (Ci) Tc-99 (Ci) Ru-106 (Ci) Cd-1 13m (Ci) Sb-125 (Ci) Sn-126 (Ci) 1-129 (Ci)C-14()
3.382E-02 2.768E-02 2.1 08E-01 6.753E-08 3.1 46E-02 6.544E-03 2.298E-03 3.233E-04478E0
Cs-I 37 (Ci) Ba-137m (Ci) Sm-151 (Ci) Eu-I 52 (Ci) Eu-I 54 (Ci) Eu-I 55 (Ci) Ra-226 (Ci) Ra-228 (Ci)Ac27Ci
6.279E+02 5.928E+02 9.322E+00 I1.575E-03 1 .065E-01 4.435E-02 3.463E-08 1 .339E-06 161E0
Pa-231 (Ci) Th-229 (Ci) Th-232 (Ci) U-232 (Ci) U-233 (Ci) U-234 (Ci) U-235 (CQ) U-236 (Ci) U28(i
2.534E-06 3.844E-09 I1.363E-08 2.487E-07 1 .463E-05 4.302E-05 1 .722E-06 1.1 17E-063.4E0

U-Total (kg) Np-237 (Ci) Pu-238 (Ci) Pu-239 (Ci) Pu-240 (CQ) Pu-241 (C0) Pu-242 (CI) Am-241 (Ci)Am43()
*1.064E-01 1.160E-03 3.305E-03 5.990E-02 1.343E-02 9.081 E-02 7.061 E-07 1.788E-02 .0Eo

Cm-242 (Ci) Cm-243 (Ci) Cm-244 (Ci)
4.200E-05 1.791 E-06 4.067E-05

Vicinity Waste Sites Adjacent to 216-U-10 Pond to the west, and 216-S-25 Crib to the south, and S Tank Farm to the east.

Current Status Analogous site; assigned to 216-B-57; evaluated in 200-TW-1/ 2 &200-PW-5 Feasibility Study (DOlE/ RL-2003-64); capping identified as preferred alternative
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Table AD3 4-2. DataNesPirt
Summary - Model Group 2- 1--1Ci
(200-PW-5\/FH CP (EPA) (3a\s

Potential Remedial Alternatives (as investigated in 200-TW-1/2 and 200-PW-5 FS [DOE/RL-2003-641)

X for viable alternatives No Action MESC/MNA/IC Removal/Disposal Barrier Partial Removal/ Barrier In Situ TreatmentOte

X X X X

Data Evaluation and Gaps Analysis

Data Knowns Data Uncertainties Are supplemental data required to support decision making?

Well construction log, 299-W23-4 - located 21 m. southeast of the crib center and 8 m. from the Nature of contaminants Yes - the analogous relationship and inventory data are sufficient to suppotdcso1957 southeast corner of the crib, and extent of making; however, supplemental data may support a lesser alternative (suc a
Geophysicl loggingat Well cnstructio log indiatcontamvtnatbonawamth depthtyMfromM0NtoIco.tmSoilisamplesdecollected at the Sobottomleofclthetwastethsitet(e og.,hdischeasge

GeopSical logging4 a20 t Wellrcntrctinlg indiae elvtd9eagam5civt7ro.0t below the crib. point) will provide site-specific data to support a stronger evaluation ofabrderng
216-Spctr21: 99W2)- 20 7 tdrn rligi 97 of alternatives. The data from soil samples and geophysical logging of 29-2-3wl

ft) Spetra, 192)Historic logs indicate contamination between 32 and 140 ft with also address uncertainties between the representative site and the 216-S-21Ci,'uha
Historical gamma logs maximum concentration at 38 ft. Most recent log (1995) indicates high differences in inventory and effluent volumes. The 216-S-21 inventory dati o odated 1991 & 1995 gross gamma zone from 40 to 50 ft. A 1992 spectral gamma survey also suggest groundwater protection issues.

indicated cobalt-60 between 37 and 60 ft with a maximum concentration
of 11 pCi! g at 39 ft. Note - cesium-137 was not encountered in this log.

299-W23-63 - located in the center of the 216-S-21 Crib. Cesiurm-137 was
detected from 4 to 45 ft in depth. The maximum concentration is
approximately 45 million pCi/ g at 24.5 ft. in depth.

Europium-154 detected from 41 to 47 ft. Maximum concentration is
299-~W23-.63 (51 ft) approximately 6 pCi/g at 44 ft.

(Specral, 006)Cobalt-60 is detected from 43 to 51 ft. The maximum concentration is
approximately 6 pCi/ g at 44 ft. It is probable cobalt-60 also exists in the
high cesium-137 interval from 15 to 40 ft at higher concentrations.

Tin-126 detected from 40 to 45 ft. The maximum concentration is
approximately 45 pCi/ g at 44 ft.

Additional Notes: Small waste site footprint. Remedial alternatives should consider the selected remedial action for 216-U-10 Pond due to the close proximity.
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Table AD3 4-2. DaaNesPirt
Summary - Model Group 2 1--1Ci
(200-PW-5)(/FH)(TITCPP)(p) 3pgs

References:

" BHI-00174, U Plant Aggregate Area Management Study Technical Baseline Report

" DOE/ RL-2000-38, 200-TW-1 Scavenged Waste Group OU & 200-TW-2 Tank Waste Group Operable Unit RI/ES Work Plan

" DOE/RL-2002-42, Remedial Investigation Report for the 200-TW-1 and 200-TW-2 Operable Units (Includes the 200-P W-5 Operable Unit)
" DOE/RL-2003-64, Feasibility Study for the 200-TW-1 Scavenged Waste Group & the 200-TW-2 Tank Waste Group & the 200-P W-5 Fission-Product Rich Waste Group OU
" RPP-26744, Hanford Soil Inventory Model, Rev. I

Proposed Activities and Path Forward:

*Drive point through high contamination zone (approximately 100 ft), soil samples should be obtained at fine-grained intervals for analysis to support a stronger evaluation of MESC/MNA/IC, to permit siescfcevaluation of a broader range of alternatives, and to reduce uncertainty in the relationship between the representative waste site (216-B-57) and the 216-S-21 Crib.
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AD3-5.0 216-T-18 CRIB SITE-SPECIFIC FIELD-SAMPLING PLAN

The characterization planned for the 21 6-T- 18 Crib includes drilling four drive points,
approximately 100 ft. The first three will be geophysically logged with the location of
the fourth drive point being adjacent to the drive point with the highest contamination.
The drilling and logging efforts are planned to reduce the uncertainty associated with
plutonium released to the concrete culverts, indicated by the shaded circles in Figure
AD3 5-1, within the crib. The 216-T-18 Crib received scavenged waste test effluent from
the Uranium Recovery Process (tributyl phosphate solvent extraction) in the 22 1-U
Canyon Facility.

A sample(s) will be collected from the fourth drive point, at a depth(s) determined by the
initial logging efforts, and analyzed for contaminants presented in Volume I, Table A2-3,
the 200-TW-lI column. Geologic logs will be generated during drilling providing
additional information on the lithology below the crib.

The locations of the three drive points, two on the edges of the crib and one at a selected
culvert, were chosen to characterize the entire crib. The two drive points at the edges will
provide information on lateral extent of plutonium contamination, while the one drive
point at the culvert will provide information on a source. The geophysical logging will
provide information for the location of the fourth drive point, adjacent to the initial drive
point with highest plutonium data. The location of these drive points may change as
information becomes available on the surface geophysical exploration (SGE) of the TX
and TY Tank Farm surrounding area currently being investigated under a work plan of
CH2M Hill Hanford Group, Inc., utilizing their QA/QC procedures.

AD3 5-1
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The following figures and tables provide the site-specific field-sampling plan for the 216-
T- 18 Crib.

Figure AD3 5-1. 216-T- 18 Crib Data-Collection Locations.

216-T-18

299-WI1-11+t

Waste inlet piping
LEGEND

o Planned Drive Point
+ Existing Borehole

0 _ 5 M Waste Distribution Piping

AD3 5-2
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Table AD3 5-1. 216-T- 18 Crib Sampling Plan.

SapeMaximum Ph~ysical Properties
Samleto Sample Depth of Sample Interval Analyte Sml

CMetoog Location Investi- Depth (ft bgs) List Samprvl Parameters
Methodology gation Itra

Four drive One on east 100 ft bgs To be Analytes are N/A N/A
points (one edge, one on determined by presented in
with west edge, geophysical Volume 1,
sampling) and one near logging Table A2-3,

culvert as activities, the 200-TW- 1
*indicated on column (to

Figure AD3 5- include
1. Fourth drive cyanide and
point installed total
adjacent to uranium).
drive point of
interest

Non-Sample Data Colcto Maximum Depth of
Investigation

Downhole gamma-spectroscopy log, neutron Surface to TD in new drive point
moisture, and passive neutron logs - 100 ft bgs

AD3 5-3
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Figure AD3 5-2 1--8Ci
Conceptual Model an DaaSm ry

200-TW-1 Operable Unit 216-T- 18 Crib T FarmZn
Waste Type: Process Effluent

History Basis of Knowledge (Data Types) Characterization Summary Conceptual Contaminant DistributioMde
216-T-18 Crib is a subsurface liquid waste disposal . Process History (PH)Thornatnofhi

siethat operated during 1953 receiving tributyl & Downhole Geophysics - Scintillation (DG-SC) 216-T-18 is analogous to 216-T-26 and was evaluated in
site~ eooicLgs(L DOEIRL-2003-64. Gross gamma logs from 1976 show "' . 216-T-19 Crib ifo ett ihiphosphate test effluent from the 221-U Building via * elgcLg G)approximately 2.5 X 108 counts per minute (cpm) at about 33 0 ews oes241-T Tank Farm. It is marked and posted with ft, which decreased quickly to between 104 and 105 cpm UP SOLNen

Undegroud Rdioativ Matria sigs. he aovebetween 33 ft and 100 ft. Waste released would indicate the ------------ stloground pipe was removed and the unit backfilled. likelihood for cesium-137 and strontium-90 to be the main cucl ,skUi
(WIDS)contaminants.

CONSTRUCTION: 
(0-I.1 04The crib was constructed of four 4 ft diameter by 4 ftCU

long concrete culverts buried vertically on a bed of 
staclhgravel. The culverts are arranged in a square with the 
5~&cOl otmntocenters spaced 15 ft apart in a 30 ft by 30ft by 15 ft Site Plan View ..................deep excavation. The culverts were fed by a steel (not_____to___scale)______4____1"_

pipe coming from a main inlet pipe. These structures (notrze tol scae)ormatuion)LO
lie in an excavation with side slope 1: 1.5, with a gravel Maiu -13 Depthfill covered by earth backfill. (WIDS) Well Io (pCUg)(f g) Dt

299-WIl1-11 Scintillation 33 1976 50 20 z----------------------------------------

Site Section View acounamar I
____________________ .J A'(not to scale) ~ 1nCai-3

(DO-SC)
* 100- 300 as

1 . High salt, neutral/basic, radioactive scavenged waste testefuntrothA ~~~Al Uranium Recovery Process, tributyl phosphate solvent extaion21Uva
241-T-101 settling tank containing plutonium, uranium andcsu-3 aWASTE VOLUME: 972,800 L (257,000 gal) discharged to the crib in December 1953. The crib receive otlvlueo(WIDS) 972,800 L (257,000 gal) of wastewater.

DURATION: December 1953 (WIDS) Couints Per MinteI 2. The wetting front and contaminants move vertically beneahtecisLtrl

ESTMAEDDICHRGD NVNTRY(DE/L-spreading of liquids is associated mainly with the Hanford rvladsnESTIMATEHOD -6 3 D S ARGED INV NT RY DOE RL Legend ".0000,000 contact, and at intersections with silt layers or other fine grie1ese. A h
2003-64,na HistCD ric3l RP20084 Sim Exiting Borehole (data type) effluent traveled downward after discharge, contaminantsmahvebn

Plutniu 180 g- -Grundate Surace:-1000000deposited along the upper contact of these zones.

Nitrate 80,000 kg - 32.820 kg = Planned Drive Point 2-100,000 3. Constituents with large distribution coefficients (e.g., plutoiuanceim
Sr-90 7 ci 1.85 Ci 39.6 ci bgs = Below Ground Surface :--10,000 C3)sr osisreutn nhge oncentrations geneall deraewihdph
Tc-99 1.26 Ci 1.26 ci 0.15 Ci WVIDS = Waste Information Data System database :-1,000Cocnrtnsgealydraewihep.

Cs-137 57 ci 16 ci 42.2 Ci SIM = Soil Inventory Model, Rev. 1 4. The highest contamination was found at 33 ft bgs based onsitlaonog
*Uranium 27.2 kg - 55.2 kg :10fo 96

%Valuea decayed from RHO-CD-673 to 6/30/2008 VWtrTbe29-f g(94I-1,0244)5. The effluent volume discharged to the cribs suggests thatgrudaemyno
REFERENCES: U~2 .Yl-l 6214 have been directly impacted by the wetting front unless a peeeta aha
*WIDS general summary reports 240 is present.
*RPP-26744
*RHO-CD-673
*DOE/RL-2000-38
*DOE/RL-2002-42
DOE/RL-2003-64
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Table AD3 5-2. DataNesPirt
Summary - Model Group 4-16T18Ci
(200-TW- 1 VPLFH(P)( ) (3 Pages)

Background

Site Identification 216-T-18 Crib

Site Location 200 West Area, T Farm Zone, northeast of TY-Tank Farm

Type of Site Crib

Operating History The site is marked with concrete AC-540 markers. The site is posted as an "Underground Radioactive Material" area. The surface is covered with gravel. Although many referenesteth
crib received scavenged tributyl phosphate waste from 221-T (T Plant), it is believed that the reference to T Plant was a typographical error that was carried into subsequent documnai.Th
correct reference should have been to the 241-T Tank Farm. WHC-MR-0227, Tank Wastes Discharged Directly to the Soil at Hanford, states that the ferrocyanide scavenging process wai etdi
Plant in October 1953. Ferrocyanide and nickel were added to the uranium recovery waste to remove cesium-137 from the waste stream so it could be discharged to the ground insedo
requiring tank storage. The treated test waste was pumped to a single shell tank for settling (241-T-101) in October 1953. Because of poor pH control during the test, only half ofthreuan
scavenged waste was discharged to the 216-T-18 crib in December 1953. The other half remained stored in the single shell tank. The site was deactivated when the discharge of wse a
completed in 1953. The total amount of effluent discharged was 972, 800 liters. The above-ground piping from 241-T Tank Farm to 216-T-18 was removed and the unit backfilled.Teui
consists of a steel inlet pipe reducing to another steel pipe, that branches into four steel pipes, each one extending to a 4 ft in diameter by 4 ft long concrete open-end culvert. The tpo hs
culverts sit 7.5 ft below grade and lie in an excavation with a side slope of 1:1.5. The gravel fill in the excavation is covered by earth backfill. The waste site is 30 ft by 30 ft and abot1Etde
with the centers of the culverts spaced 15 ft apart.

Historical data has been presented as follows: 1800 g total plutonium, 840 Ci total beta, 7 Ci strontium-90, 57 Ci cesium-137, 10 Ci cobalt-60 and 27.2 kg uranium. Although these vle a
differ than those presented in the SIM table below, they still fall within the range of the model's uncertainty. The following table represents the mean values as determined by the Nmdl

Soil inventory Model - 216-T-18 Crib (RPP-26744)

Na (kg) Al (kg) Fe (kg) Cr (kg) Bi (kg) La (kg) Hg (kg) Zr (kg)Pb(g
2.963E+04 0.OOOE+00 1.309E+02 1.012E+02 3.915E+02 0.OOOE+O0 6.649E-01 6.120E+010.OE0

Ni (kg) Ag (kg) Mn (kg) Ca (kg) K (kg) N03 (kg) N02 (kg) 003 (kg) P4(g
1.691 E+02 0.OOOE+00 0.OOOE+00 2.143E+02 1.597E+02 3.282E+04 7.614E+03 4.232E+026.9E0
S04 (kg) Si (kg) F (kg) C1 (kg) CC14 (kg) Butanol (kg) TBP (kg) NPH (kg) N3(g

1.995E+03 3.681 E+02 4.214E+03 6.659E+02 0.OOOE+0O 0.OOOE+O0 O.OOOE+O0 0.OOOE+00217E0
Fe(CN)6 (kg) H-3 (Ci) C-14 (Ci) Ni-59 (Ci) Ni-63 (Ci) Co-60 (Ci) Se-79 (Ci) Sr-90 (Ci)Y-0(i
1.436E+02 2.362E-01 2.671 E-0 1 2.386E-03 2.144E-01 6.141 E-02 2.146E-03 3.963E+013.7E0
Zr-93 (Ci) Nb-93m (Ci) Tc-99 (Ci) Ru-106 (Ci) Cd-1 13m (Ci) Sb-125 (Ci) Sn-126 (Ci) 1-129 (Ci)Cs34Ci
2.067E-01 1.781 E-01 1.539E-01 5.587E-09 7.344E-02 4.272E-03 7.750E-03 1.484E-03524E0
Cs-1 37 (Ci) Ba-137m (Ci) Sm-151 (Ci) Eu-1 52 (Ci) Eu-154 (Ci) Eu-155 (Ci) Ra-226 (Ci) Ra-228 (Ci)Ac27(i
4.220E+01 3.976E+01 1.911 E+02 3.184E-03 3.982E-01 5.268E-01 1.096E-05 4.392E-1 1346E0
Pa-231 (Ci) Th-229 (Ci) Th-232 (Ci) U-232 (Ci) U-233 (Ci) U-234 (Ci) U-235 (Ci) U-236 (Ci) U28(i
7.994E-04 2.933E-08 2.624E-1O0 1.805E-07 1.344E-08 1.816E-02 8.158E-04 1.631 E-04 .4E0

U-Total (kg) Np-237 (Ci) Pu-238 (Ci) Pu-239 (Ci) Pu-240 (Ci) Pu-241 (Ci) Pu-242 (Ci) Am-241 (Ci)A-43(i
5.523E+01 3.643E-03 1. 164E-02 3.240E+OO 2.186E-01 2.823E-01 8.081 E-07 - 9.495E-022.5-0

Cm-242 (Ci) Cm-243 (Ci) Cm-244 (Ci)
4.261 E-06 1 .936E-08 5.437E-07
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Table AD3 5-2. DataNesPirt
______________________Sum m ary - M odel G roup 4 - 1 6 T 18 C i

Vicinity Waste Sites 216-T-26, 216-T-27, and 216-T-28 Cribs

C u rre n t u n l g u s t ; a s g ed t 1 - -2 ; e a u t d n 2 0 T -/ 2 & 2 0 P -5 F D E R S ta tu sft 
A t P a d E o o y M a c 0 4 ap i g i e tii d a r f e r d a t r

Potential Remedial Alternatives (as investigated in 200-TW-1/2 & 200-PW-5 FS [DQF/RL-2003-64J)

X for viable alternatives No Action MESC/MNA/IC Removal/Disposal Barrier Partial Removal/ Barrier In Situ TreatmentOte

X X xX
Data Evaluation and Gaps Analysis

Data Knowns Data Uncertainties Are supplemental data required to support decision making?
Data analysis at 216-T-18: 299-Wl-ll: located near the center of the 216-T-18 Crib. A zone of Contamination with The analogous relationship with 216-T-26 is sufficient to support decisioning299-Wl-ll (246 ft); elevated radioactivity between 7 ft and 86 ft associated with gamma depth is somewhat Inventory does not imply significant groundwater risks; however, the opprniytemitters exists. Log from 1954 shows counts per minute at levels as high uncertain; however, extend the ERG proposed for 216-T-26, 216-T-27, and 216-T-28 to cover 21-T8wa
1954ilaio log 1976d concentoratos maximshms aoervit due toade ofth shrter live inventory and volume are accomplished. A draft of this report will soon be available. In addition,,'6T18olradi&196 oncraies 1976icunts prer iue woere y aouth . sh16atot 33vft not reflective of received a small volume, which would not indicate a substantial threat to rudwtrradnd uclyfell t9outwee minut andbut2. 106 betabeen 33 ftan10ftTh significant deep Yes - supplemental information on the nature and extent of plutonium maprvdantukl oftel wate relweed woul ndicaetheen likelihood 1fr heu-7 contamination stronger evaluation of protectiveness, disposal options, and cost. These daamyasaduse ofnthe-wastoe teain o naiatsh ielho o csu permit selection of a lesser or different alternative. These data collectionatvte oland tro tiu -90 to e th m a n c nta ina ts.constitute accelerated confirm atory sam pling activities.
References:

DOE/RL-2000-38, 200-TW-l Scavenged Waste Group OU & 200-TW-2 Tank Waste Group Operable Unit RI/ES Work Plan
DOE/RL-2002-42, Remedial Investigation Report for the 200-TW-1 and 200-TW-2 Operable Units (Includes the 200-P W-5 Operable Unit)
DOE/RL-2003-64, Feasibility Study for the 200-TW-1 Scavenged Waste Group and the 200-TWA-2 Tank Waste Group & the 200-P W-5 Fission-Product Rich Waste Group OU
RPP-26744, Hanford Soil Inventory Model, Rev. I

Proposed activities:

* Install three drive points to evaluate nature and extent of plutonium contamination, utilizing current logging techniques as indicator of plutonium contamination. A fourth drive point will be installed adjacetothiniadrive point with highest plutonium data and sampled for contaminants of concern.
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AD3-6.O 216-T-19 CRIB AND TILE FIELD SITE-SPECIFIC FIELD-
SAMPLING PLAN

The characterization planned for the 21 6-T- 19 Crib and Tile Field includes drilling a
deep borehole to groundwater, approximately 221 ft, and geophysical logging of this
same borehole. The drilling and logging efforts are planned to reduce uncertainty in the
nature and extent of contamination associated with protection of groundwater. The 216-
T- 19 Crib and Tile Field received varying waste streams including cell drainage from
Tank 5 -6 and 2 nd cycle supernatant waste from the 22 1 -T Plant Canyon Building, liquid
waste from the 224-T Waste Storage Facility, and condensate from the 242-T evaporator.

Split-spoon samples will be collected at the bottom of the trench and at changes in
lithology as indicated in Figure AD3 6-2; the samples will be analyzed for analytes
presented in Volume 1, Table A2-3, the 200-TW-1I and 200-PW-1 columns. This waste
site was recently transferred to the 200-TW-1I OU from 200-PW-lI when it was concluded
that this waste site was more representative of the 200-TW- 1 OU during the development
of the 200-P W-1/3/6 feasibility study (FS) and proposed plan (PP). Analysis of
contaminants in both columns will address all COPC for this site. Documentation for
groundwater samples, if requested by an operable unit manager, will be provided by the
requesting party. The sample analysis will provide information on contaminant inventory
and issues facing groundwater protection. The grab samples to be analyzed will be
determined by the field geologist and technical lead, utilizing characterization data; such
as geophysical logs, lithology (driller's logs), and split-spoon sample analyses.

The location of the planned deep borehole, at the northern end of the waste site near the
connection of the crib to the tile field, was selected to address the zone of highest
contamination. The location of this deep borehole may change as information becomes
available on the surface geophysical exploration (S GE) of the TX and TY Tank Farm
area currently being investigated under RPP-PLAN-3 5244.

During construction of the 299-W15-762, in November 2000, the drillers encountered
contamination at 35 ft bgs and abandoned drilling activities at this location. A new well,
299-Wi 5-763, was drilled an additional 50 ft west of the abandoned well and monitors
groundwater at the 216-T- 19 Crib and Tile Field.

AD3 6-1
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The following figures and tables provide the site-specific field sampling plan for the 216-
T-19 Crib and Tile Field.

Figure AD3 6-1. 216-T-19 Crib and Tile Field Data-Collection Locations.

Waste inletjp ing,864
299-WI 5-762

299-Wi 5-4

299-WI 5-41 -I

299-Wi 5-763

By-pass line / :~

299-Wl15-65-- 2994VW14-51

C3858+-

216-T-19

299-Wi 5-6629-I45
1 F Planned Borehole

____________ + Existing Borehole
f-.----- 23 m [ C35 --- Waste Distribution Pipng

AD3 6-2
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Figure AD3 6-2. 216-T-19 Crib and Tile Field Stratigraphy and Sample-Collection
Intervals.

Depth Soil Sample
Intervals Lithology 216-T-19

omn Oft Sand & Gravel :- ------ :7T
Silt Sand, & Gravel 29

25ff 27-29' Sand & Gravel

424'Silt & Sand - Hanford Gravel
Ism 50ft Formation

58460'

75ff

92-94' mSilt & Sand
30m iooft 99.101' Sand . Cold Creek

Caliche ,L .. L Unit
118-120' Sand & Gravel

125ff Silt, Sand & Gravel ___________

Borehole Legend

45m '150ff Sand & Gravel K 0Sand

168-1 70' ingod rsad il
Formation

175ff adGae

Silt, Sand & Gravel 

60M 200ff it ad&Gae SiIt, Sand
216-218' V 205 & Gravel

225ff (12103) ,.'ICaliche

= split TD 225' V Groundwater
4 Spoon

Samples Source: TO = Total Depth
75m 2501t Also, Grab Samples 299-W15763 Well

at 2.5' Intervals NOTE: Depths are
approximate
and are for Illustration

A 275ff purposes only. G070915..T-19

90m 3001t

325ff

AD3 6-3



DOE/RL-.2007-02-VOL 11-ADD 3 REV 0

Table AD3 6-1. 21 6-T- 19 Crib and Tile Field Sampling Plan.

SamleMaximum Physical Properties
Sapleto Sample D~epth of Sample Interval
Mtoooy Location Investi- Depth (ft bs InaytLitval Parameters

Mehool ~gation rnera

Deep One deep To Split-spoon Analytes are One sample pH,
borehole with borehole groundwater sample at depths: presented in at each specific
split spoon near (approximately Volume 1, Table changeim conductance,
and grab connection 221 ft) 27 -29 ft bgs A2-3, the 200- lithology or bulk density,
samples between crib 39-41 ft bgs PW-lI and 200- fine-grained moisture,

and tile field 42 -44 ft bgs TW- 1 columns intervals particle size
58 - 60 ft bgs (to include (same as distribution
92 - 94 ft bgs cyanide and split-spoon
99 - 101 ft bgs total uranium). sample
118 - 120 ft bgs intervals
168 -170 ft bgs between 35-
216 - 218ft bgs 200 ft bgs).

Grab samples A s shown in
Also, grab will be analyzed Figure AD3
samples at 2.5 ft for 6-2.
intervals contaminants
throughout within the pore
borehole volume.

Number of split-spoon9
samples _______

Approximate number of field3
quality-control samples _______

Approximate number of7
physical-property samples

Approximate number of grab 89
samples

Approximate total number of 108
soil samples collected

Approximate total number of 6
soil samples analyzed d 6

Non-Sample Data Collection Maximum Depth of Investigation

Downhole gammna-spectroscopy log, neutron Surface to TD in new borehole
moisture, and passive neutron logs .-22 1 ft bgs a

a Actual sampling depths may vary depending on the amount of backfill/overburden used in interim-stabilization activities at the
waste site, field screening results, and varying subsurface conditions.

b See Volume 1, Appendix A, Tables A2- 1, A2-2, A2-4, A2-5, and A3-2 for detection limits and other analytical parameters.
One duplicate, one split*, and one equipment blank. Field blanks also will be collected for volatile organic analysis, but are not
included here.

d Number of samples analyzed includes nine split-spoon samples, three field quality-control samples, seven physical-property
samples and 43 grab samples.

*Optional (Volume I, p. A2-1 7)

AD3 6-4
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Figure AD3 6-3. 21 6-T- 19 CrbadTlFid
Conceptual Model and aaSm ay

200-TW-1 Operable Unit
Waste Type: Process Effluent 216-T- 19 Crib and Tile Field TFr

History Basis of Knowledge (Data Types) Characterization Summary Conceptual Contaminant Distributioh oeProcess History (PH) 216-T-19 is analogous to 216-Z-9 and was evaluated in Th rienainotlThe 216-T-19 Crib is enclosed within a chain barricade .Downhole Geophysics - Spectral (DG-S) DOE/RL-2001-o1. When the 299-W15-4 well was drilled in ** kt216-T-19 Crib and Tile Field crbad lfelfothat is posted with Cave-in Potential signs. The outer . Downhole Geophysics - Scintillation (DG-SC) January 1956, contamination readings of 40,000 cpm were a& ettorgt I ettchai is oste wit Undrgrond RdioativeMateialencountered at 47 ft bgs. A new ground water monitoring well atsigns. The site provided subsurface liquid disposal for 
H

prcs odnaefo h at vprtri 4-but encountered contamination at the 35 ft and was abandoned. l0nf~ ... sioT, cel dranagefrom ank 56, scond-ycleSoil sample results showed 6800 pCi/ig of Cs-137, 240 pCi/g of is ;o --- nol onal.supernatant waste from 221-T, and waste from the224-T Building. The crib and tile field are associated Site Plan View gosapaad50 ~/ rs eaatvt.--~---~b.fOf
Summarized Well Information a.2"3wihte2TBuilding 241-T -T B3iering Box. A2ca-in (not to scale) 

3--10Buligadte21T-5 ieso oAcv-nMaximum Ca-137 Depth - CUCcna~ntooccurred in 1956 that resulted in the abandonment of Wal ID (pCI/U) (ft bgs) Date8ftaCoethe wooden crib. (WIDS) 29-W 2-+C36,1 SV 299-W14-51 1 45 5/25/2006 ( ,0,5 .. ,299-WIS6-763 299-W14-52 1I 1tdoe, 51120611w1 :The site construction is wooden crib box with a riser set "Wbtilel 4P9-Wa-4Sinilwina719yE

into a square bottom pit with sloping sides. The outlet 299-WIG-4 29w56 1020pipe connects to a tile field. The tile field consists of a (DG-CIDG-) 29-W 5-____5 1_4_t1_200__central pipe running the length of a rectangular trench 299-WIS-66 1 1 1/24/2008 n ------- --------with sloping sides. Pipes branch off the main pipe over 299-WI 646 5 299-W14-51 299-WI 5-762 Scintillation 35 2000 (IDOOsOthe length of the trench. (WIDS)A S2-W576NoatI

C3858 No data75 sSf
C386 C3859 No data 

.as
(S)C3864 

No data 100eum13

Site Section View I . Low salt, neutral/basic, radioactive liquid waste from celldriaeoTak-6299-I 54 * *(not to scale) 2 "d cycle supernatant from 22 1-T, 224-T and process condenaefoc4-WASTE ~ ~ ~ ~ ~ ~ 99W VOUE54500,0611210,00gl 299-W14-52 waste evaporator containing plutonium, uranium, strontium-0adcsul3WSEVLM:450000L(2,0,0ga)(DG-S) 
were discharged to this crib and tile between September 1951adDcme

(WIDS) 
731980. The crib and tile field received a total volume of 455.0,0DURATION: September 1951 to December 1980 

(120,200,000 gal) of wastewater.(WIDS) (SV) A -A' 2. The wetting front and contaminants move vertically beneath h rbadtlESTIATE DISHAGE IVENOR4(HOCD Cesium-137 Concentration 22 and sand contact, and at the intersection with the Cold CreekUislcaeso673,mna 37.52 44) 
other finely grained lenses. As the effluent traveled downwadatrdshrem C contaminants may have been deposited along the top of theseznsPlutonium 14 g ---

o 77774Nitrate ----- 241.213 kg Legend :-,00,0 1 Constituents with large distribution coefficients (e.g., plutoiutrnum951-90 82ci 18.40 24.8(c = Existing Borehole (data type) 
and cesium- 137) sorb to soils resulting in higher concentratinnertebtoS r. 0 6 C 18 4 i 2 .6 Cl G o u n w a er ur a c eZ- 0 0 , 0 0o f th e crib an d tile field . C o n ce n tratio n s g e n era lly d ecrease w th d p .Uranium 9.5 kg --- 12.8kg = Planned Deep Borehole >1,000 4. The highest cesium-137 concentration was 6800 pCi/g from asi apeaA Crbon tetrachloride - 1683 kg bgs = Below Ground Surface >,0 5Rbsi el29W572

Total beta 4600 Ci -- WIDS = Waste Information Data System database >105. Wastewater and mobile contaminants (e.g.. nitrate, tritium ang ehnu-95 values decayed from RHO-CDO-673 to 6130/2008 S!IM Soil Inventory Model, Rev. 1 1 from the crib impact groundwater.REFERENCES: 
3I ae be206f g 29W873 2113" WIDS general summary reports 212WI-6311113

" RPP-26744
" RHO-CD-673 

2" BHI-00177
" DOE/RL-91-61
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Table AD3 6-2. Data-eesPirt
Summary - Model Group 6 - 216-T- 19 Crib n il il

(200-TW-1 )(RL/H)(CPP)(EA ae

Background

Site Identification 216-T-19

Site Location 200 West Area, T Farm Zone

Type of Site Crib & Tile Field

Operating History The crib and tile field are enclosed within a chain barricade. The crib is enclosed within a second chain barricade that is posted with "Cave-In Potential" signs. The outer chain is posted with "Undegon
Radioactive Material" signs. The site construction is a wooden crib box (12 ft by 12 ft by 9 ft deep) with a riser set into a square bottom pit (14 ft wide by 14 ft long by 30 ft deep) with sloping sides.Teci a
an inlet and outlet pipe. The outlet pipe connects to a tile field. The tile field consists of a central pipe running the length of a rectangular trench (85 ft wide by 390 ft long by 30 ft deep) with slopingsds aea
pipes branch off the main pipe over the length of the trench. After construction the crib and tile field were backfllled to grade. The site provided subsurface liquid disposal for process condensate fro h at
evaporator in 242-T, cell drainage from Tank 5-6, second-cycle supernatant waste from 22 1 -T, and waste from the 224-T Building. The crib and tile field are associated with the 242-T Building, 221- Bidng h
224-T Building and the 241-TX-153 Diversion Box. The crib operated from September 1951 until August 1956. A cave-in occurred in 1956 that resulted in the abandonment of the wooden crib. Th Itwa
inactive from August 1956 to December 1965 because T Plant production was shutdown and discharges of second-cycle wastes were completed. The pipeline to the crib was blanked. In December16,a yps
line was installed to reroute the effluent around the crib directly into the tile field. The tile field continued to be active until 1980. The total effluent volume discharged was 455,000,000 liters.

On November 10, 2000, unexpected contamination was found in spoils being removed from a well being drilled west of 216-T- 19, 3 meters [ 10 feet] from well 299-WI15-4 that became dry in early20.Th
contamination levels reported in the field were 1.8 million dpm beta/ganmma, direct; 10,400 dpm, alpha, direct, and 25 milliRem per hour (mR/hour) at contact with 1.5 mR/hour at 30 centimeters. FuteIsml
analysis at the Radiological Counting Facility determined no alpha contamination was present and the actual dose rate was 8 mR/hour at contact. The contamination appeared to be matrixed in discooe oi en
removed at about the 10.7 m (35 foot) depth. Later that day the site was posted as a Contamination Area. When well 299-W15-4 was being drilled in 1956, radioactive contamination of 40,000 couta ermnt
was encountered at 14.3 meters (47 feet) below ground surface. In 1992, a spectral gamma log from 299-W15-4 showed levels of gamma activity between 10,000 and 33,000 pCilg at 11.9 and 14.91. 3 ad4
feet).

Visual and radiological surveys are performed annually at this site. Well 299-W15-4, located adjacent to the northwest corner of the crib, monitored the site groundwater until it wetdrAn al
2000. A new ground water monitoring well 299-W15-762 (C3197) was drilled a few feet west of 299-W15-4 in November 2000. This well encountered contamination at the 35 ft. levlSolsme
results showed 6800pCi/ g of Cs-137, 240 pCi/ g of gross alpha and 5300 pCi/ g gross beta activity. The drilling of this well was abandoned. The location of the new well 299-W15-76 C39 a
moved an additional 50 ft. west.

4 ~~Historical data suggests that the crib and tile field received the following contamination: 14 g total plutonium, 4500 Ci total beta, 62 Ci strontium-90, 370 Ci cesium-137 and 9.5 kg uaim
Some of these historical contaminant values do not fall within the uncertainty ranges of the SIM model (presented in the table below). The model may need some refining to more acrtl
reflect historical data. The following table represents the mean values as determined by the SIM model.
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Table AD3 6-2. DataNesPirt
Summary - Model Group 6 - 216-T- 19 CribadTl il

(200-TW-V 1 )(RLrFH)CP(P 3pgs

Soil Inventory Model - 216-T-19 Crib and Tile Field (RPP-26744)

Na (kg) Al (kg) Fe (kg) Cr (kg) Bi (kg) La (kg) Hg (kg) Zr (kg)Pb(g
1.206E+i05 0.OOOE+00 3.533E+02 1. 131 E+03 3.067E+02 1.849E-01 4.085E+00 0.OOOE+0 553E

Ni (kg) Ag (kg) Mn (kg) Ca (kg) K (kg) N03 (kg) N02 (kg) C03 (kg) P4(g
2.798E+02 7.763E-01 4.315E+01 3.955E+03 1.261 E+04 2.412E+05 8.171 E+00 6.675E+02i.9E4
S04 (kg) Si (kg) F (kg) C1 (kg) CC14 (kg) Butanol (kg) TBP (kg) NPH (kg) N3(g

9.293E+03 5.929E+02 1 .373E+04 3.376E+03 1 .663E+03 0.OOOE+00 0.OOOE+00 7.733E+02 1.8E0
Fe(CN)6 (kg) H-3 (Ci) C-14 (Ci) Ni-59 (Ci) Ni-63 (Ci) Co-60 (Ci) Se-79 (Ci) Sr-90 (Ci)Y-0()

0.OOOE+00 5.122E+03 1.529E-02 3.989E-03 3.523E-01 1.406E-02 6.932E-04 2.458E+01245E1
Zr-93 (Ci) Nb-93m (Ci) Tc-99 (Ci) Ru-i 06 (Ci) Cd-i 13m (Ci) Sb-I 25 (Ci) Sn-126 (Ci) 1-129 (Ci)Cs14(i
3.944E-01 3.456E-01 7.906E-03 5.723E-10 2.284E-02 8.014E-04 2.667E-03 0.OOOE+00217E7
Cs-137 (Ci) Ba-i37m (Ci) Sm-15i (Ci) Eu-1 52 (Ci) Eu-154 (Ci) Eu-155 (Ci) Ra-226 (Ci) Ra-228 (Ci)Ac27(i
1.91 7E+01 1.810OE+01 1 .594E+02 7.611i E-03 5.592E-01 3.073E-01 2.505E-06 I1.479E-1 1 .5E0
Pa-231 (Ci) Th-229 (Ci) Th-232 (Ci) U-232 (Ci) U-233 (Ci) U-234 (Ci) U-235 (Ci) U-236 (Ci) U28(i
5.943E-04 3.561 E-08 3.030E-1 0 6.867E-08 2.034E-08 4.221 E-03 I1.864E-04 5.841 E-05 25E3

U-Total (kg) Np-237 (Ci) Pu-238 (Ci) Pu-239 (Ci) Pu-240 (Ci) Pu-24i (CQ) Pu-242 (Ci) Am-241 (Ci)Am43(i
1 .284E+01 4.485E-03 7.668E-02 8.350E+00 1 .063E+i00 2.390E+00 1 .742E-05 2.926E-014.3E0

Cm-242 (Ci) Cm-243 (Ci) Cm-244 (Ci)
F 7.801 E-05 9.414E-07 2.214E-05

Vicinity Waste Sites 216-Z-7, UPR-200-W-99

Current Status Site recently transferred from the 200-P W-1 OU to the 200-TW-1 OU; analogous site; assigned to 216-T-26 Crib.

Potential Remedial Alternatives

X for viable alternatives No Action MESC/MNA/IC Removal/Disposal Barrier Partial Removal/ Barrier In Situ TreatmentOhe

x x x
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